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Concurrent  Resolution. 

Resolved  by  the  House  of  Representatives  {the  Senate  concurring)^  That  there 
be  printed  fifty  thousand  additional  copies  of  the  Special  Report  on  the  Beet- 
Sugar  Industry  in  the  United  States,  submitted  to  the  House  of  Representatives 
in  a message  of  the  President  of  the  United  States  of  date  March  first,  eighteen 
hundred  and  ninety-nine;  twenty  thousand  for  the  use  of  the  House  of  Repre- 
sentatives, ten  thousand  for  the  use  of  the  Senate,  and  twenty  thousand  for  the 
use  of  the  Department  of  Agriculture. 


o 


MESSAGE. 


To  the  Senate  and  House  of  Representatives: 

I transmit  herewith  for  the  information  of  Congress  a communica- 
tion from  the  Secretary  of  Agriculture,  covering  a report  on  the  prog- 
ress of  the  beet-sugar  industry  in  the  United  States  during  the  year 
1898.  It  embraces  the  results  of  numerous  chemical  analyses  and 
the  observations  made  by  a special  agent  in  various  parts  of  the 
United  States. 

William  McKinley. 

Executive  Mansion, 

March  1,  1899. 
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LETTER  OF  TRANSMITTAL. 


IT.  S.  Department  of  Agriculture, 

Office  of  the  Secretary, 
Washington^  D.'  (7.,  March  i,  1899, 

Mr.  President  : I have  the  honor  to  transmit  for  yonr  information 
and  that  of  the  Congress  of  the  U nited  States  a report  on  the  progress 
of  the  beet-sugar  industry  in  this  country  in  1898.  This  report  is 
divided  into  two  parts. 

The  first  part  gives  a general  survey  of  the  field  of  practical  opera- 
tions both  in  the  production  of  beets  and  in  the  manufacture  of  sugar. 
This  portion  of  the  report  was  prepared  by  Mr.  Charles  F.  Saylor, 
special  agent  of  the  Department  of  Agriculture. 

The  operations  of  all  completed  factories  are  summarized,  their 
successes  and  failures  are  noted,  and  their  experiences  in  dealing 
with  obstacles  are  recounted.  A survey  of  prospective  developments 
is  also  included,  in  which  are  noted  the  efforts  being  made  to  estab- 
lish factories  at  various  points  and  the  prospects  of  success. 

Special  attention  is  called  to  the  interest  of  farmers,  cattle  feeders, 
and  dairymen  in  the  use  of  pulp  as  a food  for  animals.  Farmers  are 
also  strongly  advised  to  try  the  experiment  of  raising  sugar  beets  for 
stock-feeding  purposes. 

In  a chapter  devoted  to  Porto  Rico  is  shown  the  probable  effect  of 
competition  between  the  producers  of  beet  sugar  in  this  country  and 
the  producers  of  cane  sugar  in  that  island. 

The  second  part,  prepared  by  Dr.  II . W.  Wiley,  chemist  of  the 
Department  of  Agriculture,  presents  the  chemical  data  secured  by 
the  analj^ses  in  the  Division  of  Chemistry  of  sugar  beets  received 
from  the  various  parts  of  this  country. 

The  seeds  from  which  the  beets  were  grown  were  distributed  by 
the  Department  of  Agriculture  in  the  spring  of  1898.  Each  person 
receiving  seeds  was  supplied  with  printed  instructions  for  planting 
the  seeds,  cultivating  the  beets  and  harvesting  them,  and  for  sending 
samples  for  analysis. 

The  chemical  data  are  supplemented  by  a brief  discussion  taken 
from  the  reports  received  from  each  State.  These  data  show  that 
the  previous  investigations  made  under  the  supervision  of  the  chemist 
respecting  the  areas  most  suitable  for  the  culture  of  beets  are  fully 
corroborated.  The  investigations  have  now  proceeded  far  enough  to 
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LETTER  OF  TRANSMITTAL. 


enable  us  to  determine  with  some  degree  of  accuracy  the  localities 
where  sugar-beet  culture  is  destined  to  be  most  successful.  It  is  seen 
that  the  Pacific  coast  still  holds  the  leading  place  in  furnishing  areas 
of  this  kind.  Almost  equally  favorable  areas  are  presented  by  Mich- 
igan, Xew  York,  and  a few  otKer  States  in  the  northern  and  eastern 
portions  of  the  country. 

In  the  arid  regions  the  areas  suitable  for  beet  culture  have  been 
partially  mapped  out,  without  reference,  however,  to  the  availability 
of  water  for  irrigation  purposes.  It  has  been  demonstrated  that 
where  irrigation  can  be  carried  on  there  are  large  areas  in  the  arid 
regions  where  beets  of  superior  excellence  can  be  produced.  Investi- 
gations have  further  shown  that  the  limits  of  successful  beet  culture 
can  only  in  excejftional  instances  be  pushed  south  of  the  isotherm 
representing  a mean  temperature  of  71°  for  the  months  of  June,  July, 
and  August. 

Further  investigations  which  could  profitably  be  conducted  by  the 
Division  of  Chemistry  in  this  direction  would  be  a detailed  mapping 
out  of  the  beet  areas,  with  reference  to  the  physiography,  cheapness 
of  fuel,  rainfall,  and  markets. 

The  investigations  brought  out  in  the  former  report  in  regard  to 
the  utility  of  the  by-products  of  the  sugar-beet  industry  as  cattle  food 
should  not  be  lost  sight  of.  It  is  evident  that  the  sugar  industry  and 
the  dairy  industry  can  best  fiourish  side  by  side. 

In  view  of  the  importance  of  the  subject,  I have  the  honor  to  recom- 
mend that  at  least  20,000  copies  be  printed  for  the  use  of  the  Depart- 
ment in  addition  to  the  number  which  Congress  may  in  its  wisdom 
order  for  the  use  of  the  members  thereof. 

I have  the  honor  to  remain,  Mr.  President, 

Very  respectfully. 


James  Wilson,  Secretary. 


The  President, 

Executive  Mansion. 
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PROGRESS  OF  THE  BEET-SCGAR  INDUSTRY  IN  THE  UNITED  STATES  IN  1898. 


REPORT  OF  SPECIAL  AGENT 
Charles  F.  Saylor. 


LETTER  OF  SUBMITTAL. 

U.  S.  Department  of  Agriculture, 

Office  of  the  Special  Agent, 
Washington,  D.  C. , February  28,  1899. 

Sir:  I submit  herewith  for  your  inspection  and  approval  my  report  for  1898  as 
special  agent  and  investigator  of  the  production  of  domestic  sugar  from  beets, 
sorghum,  and  cane,  which  is  submitted  in  compliance  with  your  instructions  of 
April  10,  1897. 

Charles  F.  Saylor,  Special  Agent. 

Hon.  James  Wilson, 

Secretary  of  Agriculture. 


Increase  in  the  Use  of  Sugar. 

A study  of  the  increase  in  the  utilization  of  sugar  is  very  interest- 
ing. It  is  apparent  to  those  who  are  making  a careful  study  of 
statistics  with  reference  to  the  commercial  growth  of  commodi- 
ties and  an  analytical  investigation  of  their  various  uses,  direct 
and  indirect,  that  the  increase  in  the  use  of  sugar  in  our  country  by 
far  exceeds  the  increase  in  population.  The  average  gain  in  con- 
sumption for  the  last  twenty-three  years  has  been  about  12  per  cent 
per  annum,  or  a doubling  of  consumption  in  less  than  ten  years. 
While  the  exact  rate  of  increase  of  our  population  can  not  be  given, 
it  can  hardly  be  estimated  at  above  3 per  cent  annually. 

The  object  of  this  report  is  to  offer  encouragement  and  informa- 
tion regarding  the  rise  and  development  of  the  beet-sugar  industry  in 
this  country.  Since  there  is  no  market  in  the  world  equal  to  our  own, 
and  we  are  supplying  a very  small  proportion  of  that,  we  should  care- 
fully study  our  home  demand  in  order  to  get  an  intelligent  idea  of  the 
future  consumption  of  sugar  in  this  country.  In  the  first  place, 
we  must  take  into  account  the  demand  for  this  article  for  daily  use 
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as  a part  of  our  food  ration.'  There  is  hardly  one  of  the  75,000,000 
inhabitants  in  this  country  that  does  not  use  sugar  to  some  extent  as 
a part  of  his  daih^  food.  It  is  both  a luxury  and  a necessity,  and  as 
our  people  are  becoming  graduallj"  better  fixed  financially,  there  is 
an  increasing  tendency  toward  luxury.  This  presages  a greater 
increase  in  its  use  as  we  progress.  When  we  turn  to  the  use  of  sugar 
in  an  indirect  way,  a field  of  possible  and  probable  extension  opens 
up  before  us  such  as  I apprehend  does  hot  occur  with  any  other  com- 
modity. Take  for  instance  the  increased  use  of  sugar  incident  to 
the  manufacture  of  different  kinds  of  sirups  and  tinctures,  the  mak- 
ing of  confectionery,  and  the  preserving  of  fruits  of  all  kinds.  There 
would  appear  to  be  no  limit  in  this  direction  to  the  increase  in  the  use 
of  sugar.  In  addition  to  the  increase  of  the  new  preparations  of 
this  kind,  we  have  the  increase  in  exports  to  other  countries  of  com- 
modities in  the  preparation  of  which  sugar  is  used.  Here  is  a factor 
that  enters  into  this  question  of  increase  that  is  absolutely  beyond 
computation.  A study  of  our  foreign  commerce  reveals  the  fact  that 
it  is  and  has  been  growing  fast.  We  have  vast  resources  for  produc- 
ing and  preserving  all  kinds  of  fruits  in  this  country;  in  fact,  there 
can  be  only  one  limit  to  the  production  of  sugar-preserved  fruits,  that 
is,  our  ability  to  dispose  of  the  product.  Our  nation  is  in  a transi- 
tional period.  From  producers  of  crude  and  raw  material  we  are 
coming  to  be  producers  of  finished  products.  We  are  growing  into  a 
great  commercial  nation.  The  best  thought  of  students  of  agricul- 
ture, as  well  as  the  best  ability  of  statesmen,  is  being  directed  to  a 
study  of  our  commerce  and  trade  relations  with  the  result  that  we 
are  very  quickly  extending  our  trade,  and  with  indications  that  it 
will  reach  vastly  greater  proportions. 

I have  been  very  much  interested  in  the  investigations  that  have 
been  going  on  in  this  country  and  in  Europe,  especially  in  Germany, 
with  reference  to  the  value  of  sugar  as  a muscular-strength  giver. 
A great  many  experiments  have  been  made  and  all  appear  to  show 
that  sugar  administered  to  workmen,  soldiers,  and  others  of  whom 
great  muscular  endurance  is  required,  greatly  enhances  their  powers 
of  endurance.  Serious  consideration  is  being  given  the  subject  by 
those  in  power  with  reference  to  its  introduction  into  the  German 
army  for  this  purpose.  Robert  Hennig,  writing  from  Berlin  to  the 
Louisiana  Planter  and  Sugar  Manufacturer,  says : 

The  experiments  with  respect  to  the  addition  of  sugar  to  the  soldiers’  fare  are 
to  be  continued  this  year  on  a large  scale.  A whole  army  corps  will  get  sugar 
during  the  next  maneuvers,  and  it  is  expected  that  in  case  these  experiments  have 
also  good  results,  then  the  general  introduction  of  sugar  into  the  bill  of  fare  of 
our  military  will  be  decided  upon. 

Some  scientists  go  so  far  as  to  claim  that  all  foods  taken  into  the 
body,  such  as  starches,  fats,  and  albumens,  are  transformed  into 
sugar  before  the  process  of  assimilation  in  the  body  takes  place  or 
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is  possible.  Indeed,  it  is  a well-known  established  law  of  physiology 
that  the  first  act  of  digestion  takes  place  in  the  mouth  by  the  trans- 
formation of  starches  into  grape  sugar.  While  the  facts  may  not 
justify  all  that  is  claimed  by  the  aforesaid  scientists,  yet  it  is  well 
established  by  experience  that  sugar  as  a food  has  a vitalizing  and 
restoring  power.  This  fact  once  established  for  it,  through  the  exten- 
sive experiments  now  going  on,  one  can  readily  see  that  on  account 
of  its  cheapness,  palatability,  and  digestibility  it  will  become  at  once 
an  important  factor  in  the  army  ration  and  in  the  ration  of  the  tin- 
bucket  brigade  and  all  others  whose  activities  of  life  need  this 
strength-giving  power.  Here  would  open  a field  for  an  increase  in 
the  demand  of  this  commodity  that  can  be  measured  by  imaginative 
conjecture  only. 

Sugar  Production  During  1898. 

CALIFORNIA. 

The  past  year  must  be  considered  a very  unfortunate  and  unfavor- 
able year  for  the  production  of  beet  sugar  in  that  section  of  our 
country  where  the  greatest  amount  is  produced,  namely,  the  Pacific 
coast.  This  was  occasioned  by  the  severe  drought  that  prevailed 
in  that  section  during  the  time  when  they  should  have  received  their 
supply  of  moisture.  The  precipitation  upon  which  the  growers  de- 
pend for  making  their  crops  of  beets  falls  largely  in  the  winter;  in 
fact,  the  fall  of  rain  during  the  growing  season  of  the  sugar  beets  is 
very  small.  The  conditions  there  are  such  that,  if  sufficient  supply 
of  moisture  falls  during  the  winter,  it  will  readily  carry  the  crops 
through  the  germinating  and  growing  season.  The  winter  rains  pre- 
ceding the  crop  year  of  1898  were  insufficient,  the  resulting  drought 
being  one  of  the  most  serious  that  has  affiicted  that  country.  Espe- 
cially is  this  true  of  the  southern  part  of  the  State  of  California. 
The  Alvarado,  Crockett,  and  Watsonville  factories  ran  on  a limited 
supply  of  beets,  about  one-half  to  three-quarters  of  what  they  had 
anticipated,  while  the  factory  at  Los  Alamitos  had  a campaign  of 
only  seven  to  ten  days.  The  campaign  at  Chino  was  curtailed  more 
than  that  of  the  factories  in  the  northern  part  of  the  State.  The  fac- 
tories at  Salinas  and  Oxnard,  after  it  was  discovered  that  the  supply 
of  beets  would  be  quite  limited,  were  not  put  in  order  for  the  year’s 
work,  the  beets  at  Salinas  being  shipped  to  Watsonville  and  those  at 
Oxnard  to  Chino. 

The  Crockett  factory,  conducted  by  the  California  Beet  Sugar  Re- 
fining Company,  Crockett,  Cal.,  with  daily  capacity  of  500  tons,  had 
a fairly  good  start,  but  like  the  other  factories  in  the  northern  part  of 
the  State  having  only  a partial  supply,  its  capacity  was  only  partially 
shown,  its  campaign  lasting  only  about  thirty  days.  This  factory 
proposes  to  place  pulp  on  board  the  cars’  or  wagons  and  charge  $1  a 


16 


PROGRESS  OF  BEET-SUGAR  INDUSTRY. 


ton  for  the  same.  Its  capacity  is  about  500  tons  per  day.  This  fac- 
tory is  also  a refinery  and  refines  raw  sugar  from  the  Hawaiian  Islands. 
It  offers  to  contract  at  a price  of  84. 50  per  ton  for  beets. 

The  Alvarado  factory  has  a capacity  of  800  tons.  The  endeavor  of 
this  factoiy  was  to  raise  about  85,000  tons  of  beets  for  the  campaign 
of  1898,  but  they  actually  secured  only  about  half  that  amount.  This 
is  the  oldest  factoiy  in  the  United  States.  They  have  been  making 
beet  sugar  at  Alvarado  for  thirty  years. 

The  Watsomfille  factory  has  a capacity  of  1,100  tons.  It  makes 
raw  sugar  and  ships  to  the  refinery.  The  value  of  pulp  is  appreciated 
more  by  the  farmers,  feeders,  and  creamery  men,  and  it  brings  a 
higher  price  than  at  an}^  other  factory  in  this  country.  The  factory' 
worked  on  a short  supply  of  beets  this  year,  but  has  had  one  of  the 
most  successful  careers  of  any  in  the  United  States. 

One  of  the  remarkable  incidents  connected  with  the  beet-sugar 
industry  in  this  country  during  the  past  year  was  the  building  of 
that  mammoth  concern  at  Salinas,  by  Mr.  Claus  Spreckles,  of  Califor- 
nia. This  gives  to  the  United  States  the  largest  factory  in  the  world. 
Beets  can  be  suppbed  to  the  sheds  in  carload  lots  and  the  cars  emp- 
tied by  a trip  automatic  platform.  It  has  a monster  silo  pit  for 
taking  care  of  the  pulp,  which  by-product  has  become  one  of  the 
features  of  the  California  beet-sugar  industry.  The  factory  will 
cost  82,750,000.  It  will  use  about  1,200  barrels  of  petroleum  daily 
for  fuel.  Its  production  of  raw  sugar  will  be  about  400  tons  per  day. 
It  will  require  about  30,000  acres  of  ground  to  produce  the  beets.  It 
will  work  up  about  3,000  tons  of  beets  per  day,  and  will  pay  out 
per  day  for  beets  about  $13,000.  It  will  be  supplied  with  water 
from  artesian  wells,  and  will  use  about  13,000,000  gallons  per  day. 

This  factory  was  not  completed  in  time  for  the  campaign  on  account 
of  the  lack  of  a supply  of  beets  caused  by  the  drought,  as  mentioned 
before.  The  beets  that  were  raised  were  shipped  to  the  Watsonville 
factory,  and  as  soon  as  it  became  apparent  that  there  would  be  such 
a pronounced  shortage  of  beets,  the  farmers  were  released  from  their 
contracts  and  were  allowed  to  grow  any  crop  they  could  on  their  soil. 
Lime  quarries  have  been  established  near  Salinas,  furnishing  a good 
quality  of  lime  rock  that  will  be  used  both  at  Watsonville  and  Salinas, 
and  this  is  very  fortunate  for  those  concerned. 

The  factory  at  Santa  Maria,  conducted  by  the  Union  Sugar  Com- 
pany, Santa  Maria,  Cal.,  is  said  to  have  purchased  over  4,000  acres  of 
land,  on  which  to  grow  its  own  beets.  This  factory  is  completed  and 
equipped,  and  will  begin  operations  next  year. 

The  Hueneme  or  Oxnard  factory  was  completed  and  equipped  with 
a capacity  of  about  1,000  tons  of  beets,  and  is  ready  for  the  campaign 
of  1899.  It  is  so  arranged  that  the  capacity  can  easily  be  increased. 
The  factory  is  located  at  a little  town  called  Oxnard,  called  into  exist- 
ence by  reason  of  the  factory's  being  established  there.  I understand 
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it  is  the  purpose  of  this  company  to  give  this  factory  a capacity  of 
2,000  tons  of  beets  per  day.  The  name  of  the  Oxnard  company  is  the 
Pacific  Beet  Sugar  Company.  The  main  building  is  120  by  400  feet. 

The  Los  Alamitos  factory,  before  it  began  its  campaign  for  the 
present  year,  increased  its  capacity  from  350  tons  to  700  tons  per  day. 
The  indications  are  that  the  valley  in  which  this  factory  is  situated 
will  have  another  factory  in  the  near  future.  On  account  of  the 
drought  the  factory  secured  sufficient  beets  only  to  run  about  seven 
days. 

The  Chino  factory,  operated  by  the  Chino  Sugar  Company,  Chino, 
Cal. , has  a capacity  of  800  tons  per  day.  The  sugar  content  of  the 
beets  still  holds  up  remarkably  high  at  the  Chino  factory,  the  average 
being  over  15  per  cent  during  the  campaign.  After  it  was  demon- 
strated that  there  would  be  a failure  of  a large  part  of  the  acreage  of 
I the  beets,  the  factory  decided  to  charge  the  farmers  only  for  the  seed 
y that  wsis  planted  on  ground  that  actually  grew  beets.  The  factory 
I sliced  this  year  47,302  tons  of  beets. 

^ OREGON. 

The  factory  at  La  Grande,  Greg.,  started  up  and  demonstrated  its 
f ability  to  work  up  about  100  tons  of  beets  more  per  day  than  it  was 
[ originally  designed  for.  This  factory  also  failed  to  secure  sufficient 
L beets  to  give  it  a full  campaign,  having  only  about  three-quarters  of 
I a full  supply;  but  the  campaign  was  sufficient  to  demonstrate  its  abil- 
I ity  to  do  good  work,  also  to  prove  that  good  beets  could  be  raised  in 
I that  locality  in  quantities  sufficient  to  make  the  production  profitable 
I to  the  farmers. 

I UTAH. 

■ • 

I The  factory  at  Ogden,  Utah,  operated  by  the  Ogden  Sugar  Com- 
I pany,  also  had  a propitious  beginning  and  considerably  exceeded  its 
1 designed  daily  capacity.  The  beets  worked  were  of  good  quality,  and 
I it  is  demonstrated  that  the  factory  is  rightly  situated  for  a future  suc- 
I cess.  The  farmers  are  preparing  to  supply  beets  in  the  future  to  the 
I full  limit  of  its  capacity. 

I The  Lehi  factory,  conducted  by  the  Utah  Sugar  Company,  Lehi, 
“ Utah,  had  another  good  year’s  run,  and  is  beginning  to  reaj)  the  bene- 
fits that  come  from  a more  practical  understanding  on  the  ijart  of  the 
farmers  and  factory  people  themselves  of  the  problems  underlying  the 
raising  of  beets  and  their  manufacture  into  sugar.  The  season  was 
quite  fair  and  this  factory  is  taking  its  stand  as  one  of  the  reliable 
sugar  producers  of  the  country. 

One  of  the  unique  things  about  the  Lehi  factory  is  the  fact  that  it 
was  the  first  to  start  up  a collateral  industry  to  work  on  a by-product. 

, Capitalists  have  established  a distillery  here,  at  an  estimated  cost  of 
' $50,000  and  having  a capacity  to  produce  170,000  gallons  of  alcohol 
H.  Doc.  267 2 
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per  campaign.  The  proposition  is  that  this  distilleiy  take  the  low- 
grade  molasses  after  the  sugar  factory  has  finished  with  it  and  distill 
alcohol  from  it  during  about  two  months,  and  distill  alcohol  from  rye 
during  the  other  ten  months  of  the  j^ear.  Cai)italists  are  also  build- 
ing uf>  the  cattle-feeding  and  creamery  industry  in  connection  with 
this  factoiy;  the  production  of  seed  continues  to  be  an  important 
feature. 

This  factory  has  also  been  conducting  some  experiments  in  the  irri- 
gation of  beets.  There  is  a tendency  among  the  farmers  to  irrigate 
their  beets  too  much  and  too  long,  and  this  year,  when  the  l)eets  had 
reached  the  iDoint  when,  in  the  opinion  of  the  factory  people,  they 
needed  no  further  irrigation,  the  companj^  proposed  to  the  farmers  to 
pay  them  25  cents  more  per  ton  for  beets  if  not  irrigated  any  further. 
The  factory  i3eople  assumed  the  responsibility  of  all  damages  that 
might  result  to  the  farmer  from  this  lack  of  irrigation. 

NEW  MEXICO. 

All  things  considered,  this  was  a very  favorable  year  for  sugar  beets 
at  Eddy,  N.  Mex. , and  the  beets  have  kept  up  their  high  record,  the 
sugar  content  in  the  beets  ranging  about  16  per  cent.  This  factory 
has  a capacity  of  less  than  200  tons  and  is  able  to  produce  on  its  best 
days  about  400  bags  of  sugar.  The  factory  has  from  the  beginning 
successfully  conducted  a stock-feeding  enterprise  in  order  to  dispose 
of  the  pulp.  They  are  feeding  this  year  1,100  head  of  lambs,  which 
weighed  at  the  beginning  about  57  pounds  and  gained  about  10  pounds 
per  head  in  twenty- one  days.  The  food  ration  consists  of  pulp  and 
alfalfa. 

NEBRASKA. 

This  was  a good  year  for  sugar  beets  in  ISTebraska.  Moisture  pre- 
cipitation was  favorable,  and  good  crops  were  raised.  The  Grand 
Island  and  Norfolk  factories  both  made  successful  campaigns.  In 
Nebraska  the  production  of  beet  sugar  is  no  longer  among  the  experi- 
ments. 

MINNESOTA. 

A new  factory  was  constructed  at  Minneapolis,  having  about  300 
tons  capacity,  in  a suburb  called  St.  Louis  Park.  The  factory  had 
some  difficulties  in  starting,  as  almost  all  factories  do.  It  failed  to 
secure  a sufficient  acreage  of  beets  to  give  it  a full  campaign,  the 
amount  being  about  one-third  to  one-half  of  its  capacity.  However, 
it  mastered  the  difficulties,  got  under  headway,  demonstrated  that  it 
could  place  a good  article  of  sugar  on  the  market,  and  proved  that  in 
the  section  of  the  State  in  which  it  is  situated  profitable  crops  of 
sugar  beets  can  be  grown  by  the  farmers.  As  a pioneer  it  is  doing  a 
great  work  for  Minnesota  in  demonstrating  that  her  flour  industry 
will  have  a rival  in  the  beet-sugar  industry. 
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A factory  of  300  tons  capacity  was  built  and  operated  this  year  by 
the  Michigan  Sugar  Company,  Bay  City,  Mich.  This  was  a good  year 
for  growing  sugar  beets  and  the  acreage  was  quite  sufficient  to  give 
this  factory  an  opportunity  to  demonstrate  what  could  be  done  in 
this  industiy  in  Michigan.  The  farmers  are  thoroughly  convinced 
that  it  is.-the  right  thing  in  the  right  place,  and  the  capitalists  are  con- 
vinced that  they  have  found  something  to  take  the  place  of  their 
waning  lumber  industry.  The  experiments  that  have  been  made  in 
Michigan  have  uniformly  demonstrated  that  beets  superior  in  purity, 
quality,  and  quantity  can  be  produced  in  that  State.  They  have 
almost  every  condition  that  could  be  desired  from  the  standpoint  of  a 
factory.  They  have  good  coal  under  their  soil,  immense  quantities 
of  timber  fuel,  streams  of  pure  water  in  all  sections  of  the  State ; 
they  have  the  lime  rock,  cheap  railroad  and  water  transportation,  with 
easy  access  to  leading  trade  centers  of  this  country,  and  they  enjoy 
the  advantage  of  competition  in  freight  rates  between  the  boats  and 
railroads.  They  have  large  cities  to  draw  on  for  labor  of  all  kinds, 
and  are  near  to  a great  many  of  the  largest  markets  of  this  country. 
The  same  may  be  said  of  northern  Indiana,  Ohio,  and  Illinois. 


NEW  YORK. 

The  factory  at  Rome,  N.  Y.,  conducted  its  second  campaign  this 
year.  Considerable  expense  was  incurred  in  improving  the  factory  by 
the  construction  of  beet  sheds  and  making  internal  improvements  in 
the  factory  itself.  The  factory  is  in  the  hands  of  good  representative 
business  men,  and  gives  every  indication  of  a successful  future. 

There  appear  to  be  two  drawbacks  to  this  factory  which  may  be 
overcome  by  good  management  and  economy.  One  is  the  old  design 
of  the  factory,  it  having  been  imported  from  Canada.  Constant 
improvement  will  be  required  to  keep  up  with  factories  of  more  mod- 
ern design.  The  second  is  its  small  capacity,  which  is  only  about  200 
tons  of  beets  per  day.  This  entails  extra  expense  in  producing  sugar 
as  compared  with  factories  of  larger  capacity. 

The  factory  at  Binghamton,  N.  Y.,  operated  by  the  Binghamton 
Beet-Sugar  Company,  started  in  its  first  campaign  in  the  fall  of  1898. 
Its  supply  of  beets  was  probably  three-quarters  of  what  it  will  be  able 
to  work.  The  beets  were  good  and  the  farmers  of  that  section  received 
a practical  illustration  of  what  can  be  done  by  growing  sugar  beets  as 
a field  crop. 

Some  of  the  commendable  things  about  this  factory  are : First,  it  is 
very  well  built.  ^ o expense  was  spared  to  make  it  a very  substantial 
structure.  In  fact,  it  is  a model  in  this  respect.  Second,  it  was  built 
entirely  by  home  capital.  I was  impressed  with  the  substantial  inter- 
est which  this  fact  inspired,  not  only  in  the  proprietors  themselves 
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but  in  the  whole  community.  I consider  it  one  of  the  most  favorable 
omens  of  success.  Here  we  have  a body  of  men  every  one  of  whom  is 
as  much  interested  in  the  work  and  business  of  the  factor}'  as  the 
actual  manager  himself.  The  factory  shows  every  indication  of  a 
successful  career. 

WISCONSIN. 

In  the  foregoing  are  mentioned  all  the  factories  in  this  country  that 
are  now  constructed  and  equipped  for  the  business  of  manufacturing 
beet  sugar,  with  the  single  exception  of  that  at  Menominee  Falls,  Wis. 
Some  three  years  ago  a factory  was  constructed  and  equipped  with 
machinery  of  American  make  and  design.  Unfortunately  this  factory 
was  the  victim  of  several  unfavorable  circumstances,  some  of  which 
are  liable  to  occur  to  any  of  the  newly  constructed  factories  in  com- 
munities where  little  is  known  and  no  experience  in  the  industry  has 
been  acquired.  These  difficulties  could  be  mostly  avoided  if  carefully 
studied  and  analyzed  by  those  interested  in  the  enterprise.  In  this 
case  one  of  the  main  difficulties  was  that  insufficient  time  was  allowed 
for  building  and  equipping  the  factory  and  getting  it  ready  for  oper- 
ation. The  contracts  were  made  with  farmers,  the  beets  were  raised, 
all  of  good  quality  and  purity,  delivered  to  the  factory  and  placed  in 
immense  silos.  The  construction  of  the  factory  was  hindered  by  one 
obstacle  after  another,  and  its  completion  was  thus  delayed  until,  when 
it  did  start  up,  the  beets  had  deteriorated  by  their  long  stay  in  the 
silos,  and  the  warm  Aveather  of  February  and  March  coming  on  com- 
pleted their  destruction. 

In  many  x>laces  in  the  factory  inexperienced  men  were  put  where 
men  of  experience  should  have  been.  There  was  no  time  for  testing 
faulty  construction  or  placing  of  machinery;  and,  in  fact,  the  machin- 
ery itself  was  designed  and  constructed  without  sufficient  specific 
knowledge  peculiar  to  beet-sugar  machinery.  But  little  sugar  was 
made,  and  that  of  a poor  quality;  the  result  was  a total  collapse  of 
the  enterprise.  It  stopped  business  and  went  into  the  hands  of  a 
receiver,  where  it  still  remained  when  last  heard  from,  which  was 
recently. 

The  only  test  of  the  ability  of  this  factory  to  do  good  work  was 
this  short  run,  and  that  was  no  longer  than  any  other  factory  would 
have  taken  for  a preliminary  run  to  test  the  faults  and  errors  of  con- 
struction before  the  real  campaign  began.  This  failure  was  a very 
unfortunate  circumstance  for  the  State  of  Wisconsin.  The  locality 
has  the  right  agricultural  conditions  for  producing  good  beets  and 
good  tonnage.  Undoubtedly,  before  long  someone  will  study  the 
merits  of  this  factory,  overhaul  it,  capitalize  it,  and  start  it  on  a 
successful  career. 


PROGRESS  OF  BEET-SUGAR  INDUSTRY. 


21 


General  Information  Regarding  Culture  and  Uses  of  Sugar 

Beets. 

CONDITIONS  requisite  FOR  GROWING  SUGAR  BEETS. 

A great  deal  has  been  said  in  farmers’  conventions  and  institutes, 
in  books  and  periodicals,  aboufsngar  beets.  The  nature  of  the  plant, 
its  botany,  chemistry,  and  insect  enemies,  as  well  as  the  theoretical, 
practical,  and  scientific  phases  of  the  business  have  been  discussed. 
As  with  a great  many  other  subjects  of  this  kind,  before  an  experience 
and  acquaintance  with  the  subject  is  obtained,  that  is  to  say,  before 
practical  details  have  been  learned  by  the  people  generally,  we  have 
advocates  representing  all  shades  of  opinion,  good,  bad,  and  indiffer- 
ent. These  views  are  deduced  from  studying  the  results  obtained  in 
European  countries  in  which  results  and  experiences  differ  on  account 
of  the  different  conditions  that  prevail.  Propositions  based  on  Euro- 
pean experiences  are  jumbled  together  and  offered  to  the  American 
people  interested  in  the  industry  of  raising  sugar  beets  as  the  princi- 
ples governing  the  status  of  that  vegetable  in  this  country.  It  is  safe 
to  say  that  hardly  any  of  these  propositions  is  more  than  partially 
true.  W e have  agricultural  conditions  of  our  own  differing  from  those 
of  other  countries.  We  have  agricultural  methods  of  our  own  which 
are  superior  to  those  of  any  other  country.  So,  as  we  acquire  more 
experience,  we  are  establishing  facts  and  building  up  a science  of  our 
own  touching  the  growing  of  sugar  beets  of  good  quality  and  purity 
under  our  own  peculiar  conditions.  There  are  some  general  conditions, 
however,  that  vitally  affect  the  quantity,  quality,  and,  in  fact,  the  life 
history  of  the  beet.  These  may  be  considered  under  the  following 
heads:  Nature  of  the  soil,  moisture,  temperature,  and  light. 

NATURE  OF  THE  SOIL. 

In  this  connection  the  soil  should  be  studied  from  the  standpoint  of 
structure  and  physical  condition  and  available  fertility.  The  soil 
for  sugar  beets  should  be  naturally  of  a light,  friable  kind — such  as 
sandy  loams,  clay  loams  vdth.  sand,  and  soils  which  permit  easily  of 
cultivation  and  penetration.  It  must  be  especially  remembered  that 
hard  impenetrable  subsoils  are  not  desirable.  Hardpan  is  out  of  the 
question.  The  subsoil  is  of  as  much  importance  as  the  top  soil,  if  not 
more.  In  the  first  place  the  sugar  beet  should  embed  itself  completely 
in  the  soil.  In  the  next  place  the  taproots  should  go  down  deep  into 
the  subsoil.  In  a general  way  it  maybe  stated  that  a soil  is  desirable 
that  is  opposite  in  character  to  the  hard  clay  soils  and  black,  mucky, 
waxy  soils. 

A soil  may  be  fertile  and  3’et  lack  some  element  which  is  necessary 
to  make  this  fertility  available.  The  choice  of  proper  commercial  fer- 
tilizers depends  on  the  particular  soil  in  question.  A proper  study 
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must  be  given  to  the  soil  in  order  to  render  it  of  the  best  service  in 
producing  a crop  of  sugar  beets.  It  is  only  fair  to  add  that  our  soils 
generally  do  a great  deal  for  sugar  beets  from  their  natural  fertility. 

MOISTURE. 

By  investigation  among  practical  sugar-beet  growers  concerning 
the  amount  of  moisture  desirable  for  growing  sugar  beets  I have 
learned  that  sugar  beets  will  stand  more  moisture  and  get  along  with 
less  of  it  than  almost  any  other  field  crop.  Although  this  state- 
ment is  technically  true,  it  must  be  taken  with  the  following  expla- 
nation: The  sugar-beet  plant  at  its  beginning  is  one  of  the  most 
delicate  among  the  field  crops.  Wheat,  corn,  or  almost  any  of  the 
cereals  sown  in  a dry  time  will  wait  for  moisture,  and  when  it 
comes  will  germinate  and  •start  off  apparently  not  so  much  affected 
on  account  of  this  period  of  drought.  It  is  not  so  with  the  sugar 
beet.  It  is  likely  to  dry  out,  and  the  germ  is  liable  to  be  killed  if 
anything  like  this  happens.  It  is  also  in  jeopardy  if  planted  during 
or  just  before  a period  of  continued  damp,  cold  weather.  The  nec- 
essarj'  condition  is  that  the  beet  seed  should  have  sufficient  moisture 
and  sufficient  warmth  to  ^germinate  it  and  start  it.  After  it  has 
become  a plant  of  three  or  four  leaves  it  is  ready  to  cope  with  the 
other  field  crops  in  standing  excesses  of  different  kinds.  During  the 
next  two  or  three  months  excess  of  moisture  does  not  affect  it  seri- 
ously; it  will  grow  and  develop.  At  the  close  of  this  period  of 
growth  the  beet  is  said  to  have  matured  as  to  its  form  and  size.  The 
next  thing  that  is  necessarj^  is  an  elaboration  of  the  sugar  in  the  beet. 
Through  August,  September,  and  October  the  least  moisture  possible 
is  the  thing  to  be  desired  for  the  sugar  beet.  Here  comes  in  the 
application  of  the  statement  that  it  will  get  along  with  less  moisture 
than  any  other  crop. 

After  having  about  attained  the  size  desirable  the  beet  needs  the 
cooperation  of  various  infiuences  in  order  that  the  sugar  may  be  pro- 
duced in  it.  Moisture  is  not  one  of  these  infiuences.  Just  here 
arises  one  of  the  difficulties  in  the  raising  of  sugar  beets  in  States 
that  have  fall  rains,  such  rains  as  produce  fall  pastures  and  are  quite 
desirable  in  many  respects  to  the  agriculturist,  but  which  would  be 
regarded  by  the  sugar-beet  grower  with  dismay.  What  we  need  dur- 
ing this  period,  and  especially  in  September,  is  plenty  of  light  and 
weather  which  is  rather  cool  and  dry.  Late  rains  or  irrigation  result 
always  in  second  growth.  The  beets  send  out  laterals  from  the  roots 
and  new  leaves.  These  leaves  are  produced  at  the  expense  of  the 
carbohydrates  or  sugar,  whose  formation  we  are  trying  to  promote  in 
the  beet,  the  elaboration  of  the  sugar  content  of  the  beet  stojjs,  and 
the  sugar  already  formed  may  be  called  for  in  this  work  of  forming 
new  leaves.  Xow,  if  we  should  add  to  such  an  unfortunate  moisture 
condition  a warm  temperature,  this  growth  of  leaves  and  roots  will 
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only  be  accelerated.  Thus  it  can  be  readily  seen  that  fall  rains  are 
not  desirable.  Briefly  recapitulating,  the  three  periods  for  the  devel- 
opment of  the  sugar  beet  are  as  follows: 

The  flrst,  which  might  be  called  the  germinating  and  plantlet  period, 
from  the  beginning  of  planting  up  to  the  time  when  the  plant  attains, 
say,  four  leaves. 

The  second  is  the  growing  period,  in  which  we  establish  the  form 
and  size  of  the  beet. 

The  third  is  the  period  of  sugar  elaboration,  which  runs  up  to  and 
includes  the  harvesting  of  the  crop. 

In  the  Mississippi  Valley  and  the  northern  section  of  the  country 
generally  the  first  period  would  be  from  the  1st  of  April  to  June;  the 
second  period  from  June  to  the  close  of  August;  and  the  third,  the 
last  of  August  to  the  1st  of  November,  these  periods  all  overlapping. 

TEMPERATURE. 

It  is  desirable  that,  at  the  time  of  germinating,  the  soil  should  not 
only  be  moist,  but  warm.  The  temperature  that  is  desirable  after 
that,  it  is  claimed,  is  one  that  has  an  average  of  about  70  degrees  dur- 
ing the  growing  of  the  beets,  or  second  period.  I believe  an  even  tem- 
perature is  quite  desirable  in  order  to  produce  the  best  condition  for 
the  beets,  and  yet  I can  not  help  thinking  from  results  that  have  been 
obtained  in  some  sections  that  too  much  stress  has  been  put  upon  this 
matter  of  temperature.  I think  this  subject  has  been  discussed  too 
much  from  the  standpoint  of  results  obtained  in  other  countries. 
When  we  shall  have  established  facts  of  our  own  with  reference  to 
this  point,  it  may  be  found  that  there  are  localities  in  the  South  in 
which  sugar  beets  can  be  grown  successfully,  and  factories  may  be 
established  in  those  localities  to  manufacture  sugar  from  the  beets 
grown  there.  Temperature  is  only  one  of  the  conditions,  and  it  may 
be  demonstrated  that  other  favorable  influences  can  counteract  the 
effect  of  too  high  temperature. 

LIGHT. 

Beets  and  other  plants  have  organs  which  perform  a work  corre- 
sponding to  that  done  by  the  lungs  in  animals.  These  organs  in  the 
beets  are  situated  in  the  leaves  on  the  underside.  The  idea  will  there- 
fore suggest  itself  that  beets  which  have  larger  leaves,  well  spread 
out,  have  a better  opportunity  for  working  on  the  air,  and  therefore  a 
better  opportunity  for  producing  the  sugar  in  the  beet.  Air  and 
light  are  essential  factors  in  satisfactory  plant  growth  and  especially 
necessary  to  the  formation  of  sugar.  Hence  this  stage  is  greatly 
accelerated  by  the  action  of  light  and  unobstructed  sunshine.  This 
explains  the  necessity  for  long,  cloudless,  bright  days  during  the 
period  of  sugar  elaboration,  which  constitutes  the  last  period  in  the 
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life  history  of  the  sugar  heet;  also  the  desirability  of  a complete 
absence  of  noxious  weeds  and  other  foreign  material  which  may  inter- 
fere with  the  free  access  of  light  and  air  to  the  leaves  of  the  beet. 

GENERAL  SUGGESTIONS  FOR  RAISING  SUGAR  BEETS. 

Long  experience  in  the  cultivation  of  the  sugar  beets  has  furnished 
certain  rules  which  are  general  in  their  application  and  which  govern 
the  preparation  of  the  soil,  seeding,  thinning,  and  cultivating  the 
beet  plants.  Some  general  requirements  are  here  given,  and  some 
others  that  have  local  application  are  suggested.  Reasons  for  the 
requirements  or  rules  are  also  given  in  some  instances. 

PREPARING  THE  GROUND. 

In  order  to  produce  a beet  of  right  form  and  pure  throughout,  the 
soil  must  be  such  as  will  permit  the  beet  to  penetrate  it  readily  with 
its  taproot  and  also  permit  it  to  embed  itself  wholly  therein.  If  this 
is  not  the  case,  the  tendencj^  of  the  beet  is  to  ‘‘sprangle”  out,  which 
it  should  not  do.  It  should  have  a single  taproot,  which  tapers  off 
into  a long,  thread-like  appendage,  striking  down  deep  into  the  sub- 
soil. The  beet  should  grow  under  the  soil  as  much  as  possible,  and 
the  top  portion  should  not  stick  out  above  the  surface,  as  this  is  not 
only  deleterious  to  the  whole  beet,  but  makes  it  necessary  to  cut  off 
that  portion  which  projects  above  the  ground  before  the  beet  is  sent 
to  the  factory,  causing  that  much  loss  to  the  grower. 

The  soil  should  usuall}^  be  plowed  about  8 inches  deep,  the  plow 
being  followed  by  a subsoiler  that  loosens  up  the  earth  to  the  extent 
of  7 inches  more.  Then  it  should  be  harrowed  back  and  forth  until 
it  becomes  thoroughly  pulverized  and  softened.  This  condition  is 
necessary  to  germinate  the  seed  and  assure  ourselves  of  a stand  of 
beets.  If  seeds  are  sown  in  ground  where  the  surface  is  lumpy  and 
cloddj",  even  if  the  lumps"  are  quite  small,  the  effect  is  bad.  The 
seeds  are  sown  from  a half  inch  to  an  inch  in  depth.  The  beet  seeds, 
having  a rough,  dry  husk  with  convolutions  on  the  exterior,  must  be 
planted  in  a soil  that  is  soft,  so  that  it  will  press  against  the  sides  of 
the  seeds,  filling  up  the  little  depressions,  thus  inducing  capillary 
attraction  to  bring  the  moisture  from  the  soil  to  be  absorbed  by  the 
seed,  causing  germination.  On  the  other  hand,  small  clods  are  likely 
to  keep  open  little  channels  around  the  seed  through  which  the  dry 
air  circulates  and  dries  out  the  seed  so  that  it  finally  dies.  Thus  the 
opportunity  for  securing  a good  stand  is  diminished,  as  well  as  the 
chance  of  securing  strong  and  health}^  plants  at  the  outset,  all  of 
which  emphasizes  the  importance  of  a highly  pulverized  soil. 

It  is  usually  the  i^ractice  in  stirring  up  the  ground  preparatory  to 
planting  sugar-beet  seed  to  do  the  first  plowing  in  the  fall.  The  sub- 
soiling is  also  done  at  this  time.  In  the  colder  regions  we  thus  have 
the  benefit  of  freezing  and  thawing,  which  crumble  and  pulverize  the 
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I soil,  as  most  farmers  are  aware.  In  the  spring  the  ground  is  plowed 
j t again  with  a shallow,  stirring  plow  or  a good  cultivator,  and  this  is 
followed  hy  harrowing,  etc.,  to  prepare  the  surface, 
f In  the  sugar-beet  districts  of  California  it  is  the  rule  for  the  farm- 
ers to  do  the  larger  part  of  their  cultivating  in  the  early  spring.  In 
i!  fact,  they  aim  to  kill  all  the  weeds  they  would  otherwise  have  to 
contend  against  before  the  beet  seeds  are  planted.  The  conditions 
j there  are  more  advantageous  for  this  purpose  than  in  most  other 
sections,  because  the  winter  rains  and  early  warmth  cause  the  grass 
\ and  weed  seed  to  germinate  so  that  when  the  ground  is  cultivated 
\ the  weeds  are  killed.  A second  crop  of  weeds  is  then  allowed  to  start 
I and  the  ground  is  cross  cultivated  to  kill  them.  This  also  helps  to 
||  get  the  soil  in  condition  for  planting.  After  planting  there  are  no 
I further  rains  and  consequenth^  no  such  opportunities  for  weeds  to 
! grow  as  there  are  in  States  where  it  frequently  rains.  We  have,  how- 
I ever,  found  sugar-beet  growers  following  this  method  of  killing  weeds 
to  some  extent  and  with  good  effect  in  the  Mississippi  Valley,  where 
I weeds  grow  luxuriantly  during  the  growing  season  of  the  beets. 

I PLANTING. 

: ' Special  implements  or  drills  are  used  for  the  purpose  of  sowing 
j sugar-beet  seed.  Some  of  these  implements  have  special  arrange- 
1 ments  for  sowing  the  seeds  in  ridges  and  others  for  planting  them 
i on  level  ground,  the  latter  being  more  usually  the  custom  in  this 
country.  There  are  places  in  the  United  States  where  the  conditions 
will  permit  planting  beets  in  ridges,  and  these  ridges  may  be  main- 
tained throughout  the  cultivation  with  apparent  advantage  to  the  beet 
in  facilitating  the  action  of  the  air  and  the  sun ; but  we  believe  this 
planting  is  not  considered  good  practice  in  most  of  the  present  sugar- 
^ beet  regions.  Where  seed  is  to  be  sown  on  a large  scale  it  is  prefer- 
able, at  least  more  economical  of  time,  to  use  the  four-row  seeder, 

■ which  can  be  regulated  with  much  precision  for  sowing  a definite 
I number  of  pounds  of  seed  to  the  acre.  The  best  practice  in  this 

■ country  appears  to  be  to  sow  from  15  to  20  pounds  per  acre,  with  a 
leaning  toward  the  latter  amount.  It  is  better  to  be  a little  out  of 

i pocket  on  account  of  seed  wasted  than  a good  deal  out  on  the  quan- 
i tity  of  beets  grown  owing  to  a poor  stand. 

PLANTING  AND  CULTIVATING  IMPLEMENTS. 

• 

The  companies  that  make  a specialty  of  implements  for  the  culti- 
' vation  of  sugar  beets  have  what  they  call  a full  set  of  tools.”  In 
j cases  where  the  four-row  seeder  is  used,  a four-row  cultivator  is  a part 
I of  the  set.  This  is  desirable  from  the  fact  that  the  cultivator  follows 
j the  same  four  rows  and  in  the  same  order  that  the  seeder  planted 
I them,  so  that  if  there  is  any  variation  from  a straight  line  the  same 
1 variation  will  occur  in  each  of  the  four  rows.  The  person  who  is 

i. 
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holding  une  cultivator  handles  has  onl}^  to  watch  one  row,  and  it  it  i 
becomes  necessary  to  shift  the  iniplement  to  one  side  or  the  other  on  i 
account  of  a variation  in  that  row,  the  same  will  be  true  of  the  other  ! 
three  rows.  The  implement  companies  have  also  a set  of  two-row 
implements  that  operate  in  the  same  way.  The  cultivators  used  in 
this  country  are  usually  drawn  by  one  horse  or  mule.  Most  of  those 
who  have  had  experience  with  both  animals  prefer  the  mule  for  this  I 
purpose.  It  is  claimed  that  the  mule  is  more  compact  in  proportion  , 
to  his  power,  and  having  smaller  feet,  when  the  width  between  the 
rows  is  narrow,  say  14  inches,  he  is  not  so  liable  to  injure  the  beet  j 
plants.  It  is  also  claimed  that  the  mule  is  more  susceptible  to  train- 
ing in  this  particular  line  of  work,  especially  in  following  the  rows  ! 
faithfully.  He  needs  less  attention  from  the  person  holding  the  han-  | 
dies  of  the  cultivator,  who  thus  has  more  time  to  devote  to  cultiva-  j 
tion.  This  one  nfule  or  horse  is  all  that  is  needed  to  pull  the  culti-  ! 
vator,  taking  four  rows  at  a time.  After  the  seeds  are  planted  it  is  i 
usual  to  roll  the  ground,  and  by  this  means  compress  the  soft  dirt 
thoroughly  around  the  shell  of  the  beet  seed,  as  has  been  suggested. 
This  practice  serves  well  to  accomplish  this  purpose.  But  in  some 
localities  it  is  found  to  be  undesirable  to  retain  this  smoothly  rolled 
surface,  and  to  prevent  evaporation  it  is  “ roughened  up  ” by  the  use 
of  a harrow.  This  is  done  where  the  soil  is  quite  sandy  and  the  pre- 
vailing winds  are  very  strong  in  the  spring,  because  where  the  ground 
is  very  level  the  wind  carries  along  with  it  over  the  smoothly  rolled 
surface  small  sharp  particles  of  sand  which  strike  the  sugar-beet 
plants,  often  cutting  them  off  even  with  the  surface. 

The  tirst  cultivation  is  accomplished  with  small  plows  or  knives 
attached  to  the  cultivator,  called  ‘‘goose  feet,”  because  they  resemble 
very  much  the  form,  shape,  and  size  of  a goose’s  feet.  The  edge  of 
the  knife  runs  within  to  2 inches  of  the  beet,  a knife  running  on 
each  side  of  the  beet  plants  in  each  of  the  four  rows,  the  side  next  to 
the  beet  presenting  a square  surface.  The  cutting  part  of  the  foot 
runs  from  one-half  to  an  inch  below  the  surface,  and  parallel  with  it. 

It  is  not  the  intention  to  stir  the  soil  to  any  depth,  but  simply  to  run 
the  knives  under  the  surface  for  the  purpose  of  cutting  off  the  roots 
of  the  weeds  and  grasses  and  breaking  up  the  crust  of  the  soil.  This 
is  the  usual  practice  in  the  early  stages  of  cultivation.  Later  it  is 
usual  to  replace  the  “goose-feet”  knives  with  “bull-tongue”  cultiva- 
tor blades,  so  named  from  their  similarity  in  form  to  a tongue.  These 
cultivate  down  3 to  6 inches. 

THINNING  AND  BUNCHING. 

It  is  customary,  as  soon  as  the  beet  plants  get  through  the  ground 
so  that  the  rows  can  be  readily  discerned,  to  go  over  the  field  once 
with  the  cultivator  with  the  ‘ ‘ goose-feet  ” knives  attached.  This 
catches  the  first  weeds  in  their  early  stages,  breaks  up  the  hard  sur- 
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face,  and  permits  bunching  and  thinning  to  better  advantage.  Bunch- 
ing is  resorted  to  to  save  time  and  labor.  A person  goes  along  the 
rows  and  with  a sharp  hoe  cuts  out  most  of  the  surplus  plants  in  the 
row,  leaving  the  plants  in  bunches  from  6 to  10  inches  apart,  as  may  » 
be  desired.  He  is  followed  by  another  who  does  the  thinning.  He 
crawls  along  the  rows  on  his  hands  and  knees,  and,  selecting  the  most 
thrifty  plant  in  a bunch,  takes  it  between  the  first  two  fingers,  with 
the  back  of  the  hand  toward  the  ground ; then  with  a quick  movement 
of  the  fingers  of  the  other  hand  he  grasps  the  surplus  plants  and 
removes  them  from  the  soil.  This  is  one  of  the  most  laborious  fea- 
tures of  sugar-beet  raising.  It  can  be  done  by  boys  and  girls  from  12 
to  16  years  old,  who  are  very  active  in  the  work.  In  fact,  this  kind 
of  labor  can  be  used  to  a great  extent  all  through  the  various  stages 
of  cultivation  of  the  beet.  I have  known  farmers  in  their  earlier 
experience  with  raising  sugar  beets  who  looked  upon  this  thinning 
out  as  a great  waste  of  seed,  and  who  tried  the  experiment  of  plant- 
ing less  seed  the  next  year.  This  experiment  usually  ended  in  dis- 
aster, especially  if  the  conditions  for  germinating  the  seed  happened 
to  be  unfavorable.  It  is  not  often  that  a farmer  repeats  this 
experiment. 

THE  TIME  FOR  THINXIXG. 

It  is  a very  serious  mistake  to  allow  the  plants  to  become  too  large 
before  they  are  thinned.  The  ‘‘agriculturists”  at  the  different  fac- 
tories are  particular  on  this  point  when  scanning  the  work  of  the 
farmers  who  are  growing  beets  for  the  factories.  There  is  a tendency 
of  the  plants  where  they  are  grown  close  together  to  twine  around  one 
another,  and  the  principle  to  be  observed  in  thinning  beets  is  to  remove 
the  surplus  plants  in  such  a manner  as  to  leave  the  plant  that  is  to 
mature  firm  in  the  soil,  disturbing  its  roots  as  little  as  possible.  If 
other  plants  are  twined  about  the  one  that  is  to  remain,  the  larger 
these  intwinihg  plants  become  the  more  the  intwined  plant  is  dis- 
turbed in  thinning.  The  beet  plants  send  out  their  lateral  roots  very 
rapidly,  and  in  thinning  out  the  surplus  plants  these  are  liable  to  be 
more  or  less  disturbed.  The  larger  the  beet  that  is  to  remain  in  the 
soil  the  more  likelihood  there  is  of  its  being  disturbed;  hence,  this 
thinning  process  must  not  be  neglected.  The  beet  plants  that  are 
to  remain  can  be  set  back  three  weeks  by  such  neglect,  and  in  a dry 
season  a number  of  the  plants  are  likely  to  be  killed,  thus  affecting  the 
“ stand.” 

CULTIVATION. 

Cultivation  has  already  been  discussed  to  some  extent.  Harrowing 
is  to  be  very  strongly  recommended  in  the  cultivation  of  sugar  beets. 
Three  things  must  be  kept  in  view  in  cultivation:  First,  the  beets 
must  be  kept  absolutely  free  from  weeds  and  grasses,  so  that  the  ben- 
eficial effects  of  the  sun  and  air  maybe  fully  realized;  second,  the 
ground  must  be  kept  loose  for  the  same  purpose;  third,  in  case  of  dry 
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weather  the  soil  must  be  kept  stirred,  in  order  that  a dust  mulch  may 
be  sustained  to  prevent  evaporation  of  moisture.  Frequent  hoeing 
by  hand  is  highly  beneficial  to  the  crop. 

HARVESTING. 

The  time' of  harvesting  is  governed  by  the  time  of  ripening  of  the 
beets.  This  ripening  is  made  apparent  by  the  outside  leaves  of  the 
plant  taking  on  a yellowish  tinge  and  drooping  to  the  ground.  An 
experienced  eye  soon  learns  to  detect  a field  of  ripe  beets  that  is  ready 
for  harvesting.  The  beets  having  now  finished  their  work,  the  next 
step  of  the  grower  must  be  governed  by  his  locality.  If  he  is  in  a 
section  where  there  is  a probability  of  rain,  the  beets  must  be  har- 
vested and  placed  in  silos.  This  should  be  the  case  in  most  of  the 
the  sections  where  rain  conditions  prevail.  Such  places  usually’  have 
heavy  rains  in  September  and  October,  followed  by  more  or  less  warm 
weather.  The  effect  of  the  rain  will  be  to  cause  the  beets  to  begin  grow- 
ing again,  and,  if  the  rains  are  heavy  and  followed  by  warm  days,  it- 
is  possible  for  a whole  croj)  to  be  lost  so  far  as  fitness  for  factory  pur- 
poses is  concerned. 

SILOS. 

It  is  the  custom  in  such  localities  to  haul  the  beets  to  the  faetoiy 
if  possible.  If  it  is  not  possible  to  do  this,  they  are  gathered  and 
placed  in  long  ricks  or  piles  on  the  surface  of  the  ground.  The  bases 
of  these  ricks  or  piles  are  from  3 to  3^  feet  wide  and  the  height  from 
3 to  4 feet,  tapering  toward  the  top.  Along  each  side  of  each  rick 
several  furrows  are  run  with  a stirring  plow  in  order  to  loosen  the 
dirt.  The  ricks  are  then  completely  covered  with  this  dirt  by  the  use 
of  shovels.  This  covering  is  put  on  to  the  depth  of  about  6 inches, 
occasional  air  spaces  or  ventilators  being  left  on  the  tops  of  the  ricks, 
for  which  purpose  are  commonly  used  tiling  or  small  elongated  wooden 
boxes  or  simply  straw,  the  object  being  to  prevent  fermentation. 

Storing  the  beets  in  this  way  is  called  ‘‘siloing”  and  the  ricks  or 
piles  are  called  “silos.”  These  silos  are  closely  watched,  in  order  that 
no  heating  may  occur  to  cause  fermentation,  which  lessens  the  sugar 
content  of  the  beet.  The  ricks  are  opened  occasionally  by  way  of 
inspection.  It  is  the  aim  of  the  grower,  as  already  stated,  to  get  the 
beets  to  the  factory  as  soon  as  possible,  but  this  will  depend  on  “ his 
turn.”  In*  case  he  is  delayed  in  this  wa}^  until  cold  weather  comes 
on,  these  silos  are  covered  with  straw,  manure,  or  something  of  that 
sort,  and  then  an  additional  amount  of  dirt  is  thrown  on  the  straw 
covering.  In  this  way  it  has  been  found  that  the  beets  will  keep  in 
veiy  good  condition  until  the  last  of  January,  if  necessary. 

It  might  be  stated  in  this  connection  that  it  does  not  necessarily 
follow  that  the  beets  are  lost  even  if  they  should  be  frozen  solid,  as 
the  factories  can  readily  work  them  frozen,  and,  in  fact,  some  factory 
superintendents  say  they  prefer  to  work  frozen  beets.  The  one  thing 
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to  be  guarded  against  in  the  case  of  frozen  beets  is  thawing.  In 
California,  where  rains  or  freezing  are  not  liable  to  occur,  after  the 
beets  have  ripened  and  have  gone  into  this  state  of  rest  they  are 
allowed  to  remain  in  the  field  until  the  grower  is  notified  by  the  fac- 
tory that  his  beets  must  be  delivered,  when  they  are  harvested  and 
taken  to  the  factory.  Thus  the  expense  of  siloing  is  avoided. 

HARVESTING  IMPLEMENTS. 

Harvesting  is  accomplished  by  means  of  an  implement  especially 
prepared  for  the  purpose.  I have  seen  several  kinds  of  these  imple- 
ments, all  of  which  seeme'd  to  do  the  work  admirably.  In  some 
, ' places  it  is  done  by  means  of  a long,  slender  plow,  with  a sharp  plow- 
,i  share,  which  works  on  the  principle  of  the  stirring  plow.  This  plow 
is  run  close  to  the  beet  in  such  a way  that  the  share  cuts  the  taproot 
I just  below  the  enlargement  of  the  beet,  at  the  same  time  loosening, 
f lifting,  and  laying  it  on  its  side.  Another  harvester,  instead  of  hav- 
ing a share,  has  two  prongs,  one  of  which  passes  on  either  side  of  the 
j lower  portion  of  the  beet  root;  the  space  between  the  prongs  decreas- 
ing from  the  front  backwards  causes  the  beet  root  to  be  forced  into 
the  smaller  space  between  these  prongs  as  they  pass  along  the  row 
and  the  beet  is  thus  lifted  bodily  3 or  4 inches  and  the  taproot  broken. 
As  the  plow  passes  on  the  beet  drops  back  into  its  place  loosened  and 
'i  ready  to  be  lifted  from  the  ground  by  the  hand.  Following  the  plow 
are  persons  who  pick  up  these  beets  and  by  one  stroke  with  a large 
knife  made  for  the  purpose  cut  off  the  crown  of  the  beet  together 

■ with  the  leaves.  This  is  called  ‘‘topping,”  and  it  is  the  aim  of  the 
{ person  doing  this  “topping”  to  make  the  cut  at  the  line  showing  that 

portion  w^hich  has  projected  above  the  ground.  Where  the  beet  has 
I been  grown  entirely  under  the  ground  only  enough  is  cut  off  to  carry 
with  it  the  crown  and  the  leaves.  If  the  beets  are  to  be  sent  to  the 

III 

J factory  at  once  the  “topper  ” simply  throws  them  in  piles,  from  which 
they  are  placed  in  sacks  and  put  in  wagons  for  delivery  to  the  factory, 
ij  They  are  sometimes  thrown  loosely  into  the  wagons  from  the  piles, 
jj  Most  of  the  factories,  however,  have  arrangements  for  quickly  hand- 
i]  ling  the  beets.  Some  of  them  have  wagons  provided  with  nets  for 
;|  receiving  the  beets,  and  upon  reaching  the  factory  these  nets  are 
j taken  from  the  wagon  by  the  aid  of  machinery  and  their  contents 
y dumped  into  the  beet  sheds.  At  other  factories  the  wagons  are 
hauled  up  an  elevat^ed  driveway  to  a “dump,”  the  tipping  of  which 
! precipitates  the  load  of  beets  into  the  beet  sheds.  The  advantages 
I of  such  arrangements  can  be  appreciated  when  it  is  known  that  fre- 
Ijf  quently  long  lines  of  wagons  loaded  with  sugar  beets  stand  read}^  at 
i|i  the  factory  to  be  handled.  Either  of  these  arrangements  quickly  dis- 
!|:  poses  of  many  wagon  loads,  and  teams  are  not  required  to  wait  long, 

■ as  would  be  the  case  if  unloaded  by  shoveling  out  of  the  wagons  into 
the  shed.  Still  shoveling  is  resorted  to  in  some  places. 
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IRRIGATING. 

It  has  been  stated  that  beets  can  be  grown  successfully  under  irri- 
gation conditions,  and  in  fact  two  factories  in  the  United  States,  one 
located  in  Lehi,  Utah,  and  the  other  at  Eddj",  in  the  Pecos  Talley, 
New  Mexico,  secure  their  beets  entirely  through  irrigation.  There  is 
a large  amount  of  land  available  for  the  raising  of  sugar  beets  by 
irrigation  in  Colorado,  Utah,  Montana,  Wyoming,  western  Nebraska, 
and  other  States  ha\'ing  like  conditions;  and  this  industry  is  one  that 
should  appeal  to  the  people  of  these  sections  on  account  of  their 
already  well-known  grazing  resources  and*  the  fact  that  stock  feeding 
and  dairying  are  so  intimately  related  to  the  beet-sugar  industry. 

The  first  beets  that  were  ever  successful!}^  raised  by  irrigation  for 
factory  purposes  were  grown  at  Lehi,  LTah.  I believe  it  is  main- 
tained in  Europe  that  beets  can  not  be  successfully  grown  by  irriga- 
tion— at  least  it  is  seriously  questioned — but  the  experience  at  Lehi, 
LTah,  and  Edd}^,  N.  Mex.,  has  forever  exploded  that  theory.  There 
are  a few  things  that  must  yet  be  learned  about  the  application  of 
irrigation  to  growing  sugar  beets,  but  the  obstacles  are  fast  being 
overcome,  and  the  two  factories  mentioned  are  teaching  the  world  les- 
sons along  this  line.  In  doing  this  they  are  also  demonstrating  the 
possibilities  of  the  vast  resources  of  all  the  territory  in  the  West  hav- 
ing like  conditions.  Irrigation  is  especially  adapted  to  raising  sugar 
beets  where  the  particular  region  is  favored  with  rainfall  at  planting 
time.  The  ground  is  moistened  by  rain,  and  the  seeds  are  germi- 
nated and  started  on  their  first  growth.  Experience  has  demonstrated 
that  irrigation  should  be  held  off  as  long  as  possible  and  applied  as 
little  as  possible.  Water  should  not  be  applied  by  irrigation  until 
the  natural  supply  has  failed,  and  even  then  the  grower  must  be  care- 
ful not  to  apply  too  much,  which  is  as  disastrous  as  not  enough. 

I have  learned  by  talking  with  those  experienced  in  the  application 
of  water  by  irrigation  that  the  land  tends  to  dry  out  quickly  after 
being  irrigated  and  to  become  packed;  hence  cultivation  must  follow 
as  soon  as  practicable  after  irrigation.  It  has  been  noticed  that  the 
beet  has  a tendency  to  send  down  its  taproot  deep  into  the  soil,  and 
especially  is  this  true  in  the  earlier  stages,  if  the  necessities  of  the 
case  demand  it,  in  order  to  procure  moisture.  But  if  the  waiter  is 
applied  too  lavishly  in  the  beginning  this  tendency  of  the  beet  is 
arrested,  and  it  shows  a disposition  to  rely  on  the  artificial  supply  of 
moisture  near  the  surface  rather  than  to  seek  its  own  at  greater 
depths.  Thus  irrigation  may  interfere  with  a natural  tendency  that 
is  desirable  in  the  growth  and  maturity  of  the  beet.  The  effect  will 
be,  under  these  circumstances,  that  the  taproot  will  divide  and  the 
beets  will  become  bunchy  and  sprangled,  assuming  a form  entirely 
undesirable.  The  beet  may  show  a tendenc}’  to  slightly  droop  its 
leaves  and  to  become  lighter  in  color,  but  this  does  not  indicate  that 
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irrigation  is  needed.  Irrigation  must  not  be  resorted  to  until  neces- 
sity demands  it.  Wilting  of  the  leaves  or  curling  up  of  the  same 
does  not  necessarily  indicate  need  of  irrigation.  If  the  beet  recovers 
its  vigor  in  the  evening  it  is  a sufficient  indication  that  it  is  getting 
along  all  right.  When  it  begins  to  suffer  from  drought  the  tendency 
will  be  to  droop  and  get  darker  in  color,  and  it  will  not  apparently 
recover  in  vigor  with  the  approach  of  the  cool  evening.  This  is  the 
time  to  consider  the  question  of  applying  irrigation. 

I have  observed  two  methods  of  irrigating  beets,  either  of  which 
seems  to  accomplish  the  work  successfully.  One  of  them  is  to  plant 
the  beets  in  rows,  say  from  18  to  20  inches  apart,  and,  when  it  is  desir- 
able, to  turn  on  the  water  to  run  a small  furrow  in  every  second  ‘‘mid- 
dle ” by  the  use  of  an  implement  made  for  this  purpose.  The  water 
is  then  turned  on  and  allowed  to  trickle  down  these  furrows.  This 
causes  the  water  to  pass  down  on  one  side  of  every  row  in  the  field. 
When  it  becomes  necessary  to  apply  water  again  the  furrows  are 
made  in  the  “ middles”  not  furrowed  before,  the  former  furrow  hav- 
ing been  leveled  out  b}^  cultivation.  The  second  plan  is  to  plant  the 
first  two  rows  the  usual  width  apart,  say  14  to  20  inches,  and  leave 
the  space  between  the  next  two  rows  considerably  wider,  say  26 
inches,  and  so  on  throughout  the  field.  The  wider  space  is  left  for  the 
purpose  of  having  an  irrigation  furrow,  which  is  made  in  the  same 
manner  as  described  above.  In  either  case  water  can  be  held  in  these 
furrows  by  throwing  a shovelful  or  two  of  dirt  into  the  furrow  in 
front  of  the  water  until  the  ground  becomes  thoroughly  saturated 
around  the  beets;  then  the  obstruction  is  removed  and  continued 
down  the  furrow.  Of  course  the  supply  furrows  are  conducted  along 
the  higher  places  and  the  cross  furrows  arranged  in  such  a way  that 
all  parts  of  the  field  may  be  reached.  The  grower  who  applies  water 
by  irrigation  must  thoroughly  understand  the  science  of  economically 
distributing  the  water  in  the  field.  This  is  a question  too  broad  to  be 
entered  into  here,  but  hy  experience  the  farmer  becomes  more  or  less 
adept. 

In  regions  where  the  beets  are  started  in  the  spring  with  moisture 
from  rainfall  it  is  the  aim  of  the  grower  to  produce  his  crop  with  four 
or  five  irrigations  of  the  beets.  After  they  begin  to  ripen  all  irriga- 
tion must  cease,  for  the  same  reason  that  makes  it  undesirable  to 
have  rainfall  after  the  beets  are  ripe. 

BLIGHT  IN  BEETS. 

I noticed  during  the  inspection  last  summer  that  in  some  sections, 
especiallv  in  the  arid  regions,  where  beets  were  raised  by  irrigation, 
the  beets  are  liable  to  be  affected  by  disease  or  blight.  This  disease 
seems  to  attack  the  taproot  at  a considerable  distance  under  the  sur- 
face and  then  gradually  work  up  through  the  body  of  the  beet,  the 
lateral  roots  feeding  the  beet  and  keeping  the  leaves  green  during 
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the  progress  of  the  disease.  The  diseased  part  rots  completely,  and 
finally  the  whole  beet  is  consumed  in  this  way,  the  disease  generally 
completing  its  work  when  the  beet  is  about  two-thirds  grown.  After 
this  the  leaves  die,  the  disease  having  consumed  the  beet  and  thus 
killed  the  lateral  roots  which  fed  them.  A very  sour  odor  can  be 
detected  during  the  prevalence  of  this  disease.  I am  not  prepared  to 
say  whether  this  blight  is  peculiar  to  irrigated  beets  or  not,  but  I 
found  the  disease  throughout  the  regions  w^here  the  beets  were  grown 
by  irrigation.  I found  irrigated  fields,  however,  where  the  crop  was 
not  affected  in  this  way  and  some  fields  which  were  only  slightly 
affected.  If  the  disease  is  due  to  irrigation,  the  people  who  irrigate 
will  have  to  find  out  by  experimenting  how  to  overcome  it.  The 
trouble  appears  to  be  caused  by  intensely  hot  weather  and  irrigation 
combined.  Hence  it  had  occurred  to  the  writer  that  if  the  colder  days 
and  nights  were  selected  as  the  time  of  irrigation  as  far  as  possible  it 
would  be  better  for  the  beets.  On  this  point  Mr.  Cutter,  of  Lehi, 
says : 

Irrigation  has  nothing  at  all  to  do  with  the  blight  of  root  on  the  part  of  beets. 
There  has  been  blight  of  beets  in  several  localities  this  year,  whether  irrigated  or 
not.  It  is  simply  a secondary  consideration,  the  primary  cause  being  the  lack  of 
moisture. 

SUGAR-BEET  INSECTS  AND  DISEASES. 

This  year  nas  also  brought  another  fact  very  forcibly  before  the 
sugar-beet  growers,  and  that  is  that  this  crop  has  obstacles  and  ene- 
mies in  its  way  as  well  as  other  crops.  From  all  sections  of  the  coun- 
try where  sugar  beets  have  been  grown  reports  come  with  reference 
to  different  enemies  that  prey  upon  the  plant,  such  as  cutworms, 
caterpillars,  aphides,  beetles,  beet-leaf  jaundice,  etc.  The  beet 
grower  will  have  to  consult  authorities  on  entomology  to  find  out  the 
different  remedies  to  meet  these  troubles.  To  combat  them  is  simply 
a part  of  the  labor  necessary  to  raise  a crop  of  sugar  beets,  and  it  will 
be  found  that  there  are  sufficient  remedies  at  hand  if  practically 
applied. 

FACTORY  CONDITIONS. 

Conditions  that  affect  the  ability  of  the  agriculturist  to  profitably 
grow  sugar  beets  have  been  considered ; but  in  considering  the  beet- 
sugar  industry  there  is  another  side  to  the  question,*  which  might  be 
called  the  factory  side.  It  may  be  possible  to  grow  sugar  beets  suc- 
cessfully and  yet  the  local  conditions  may  not  be  favorable  to  operating 
a factory,  and  without  a factory  the  farmer  has  no  market  for  his  beets. 
He  can  only  use  them  as  a food  for  stock.  So  we  will  next  consider 
some  of  the  necessary  factory  conditions. 

WATER  FOR  THE  FACTORY. 

In  some  localities  we  find  all  the  conditions  favorable  for  construct- 
ing a factory,  such  as  sufficient  quantity  and  quality  of  beets,  shipping 
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facilities,  cheap  limestone,  etc. , except  that  the  water  supply  is  lim- 
ited or  not  of  the  right  quality.  It  has  been  found  practicable  in  some 
instances  to  purify  the  water  by  the  use  of  lime  and  other  compounds; 
for  instance,  after  water  has  been  used  in  washing  the  beets  and  for 
other  purposes  around  the  factory  it  is  conducted  off  into  a receptacle, 
the  foreign  material,  such  as  dirt,  pieces  of  beet  root,  tops,  leaves, 
etc. , is  strained  out  of  it,  and  it  is  purified  and  taken  back  into  the 
factory  for  use  again.  I believe  there  is  one  factory  out  in  California 
that  gets  a large  part  of  its  water  supply  by  bringing  it  down  in  barges 
by  means  of  a towing  vessel. 

BUYING  OLD  FACTORIES. 

The  experience  of  the  factories  that  are  now  in  operation  in  this 
country,  if  thoroughly  analyzed,  will  demonstrate  that  it  is  absolutely 
impracticable  to  buy  an  old  factory  in  some  foreign  country,  move  it 
here,  set  it  up,  and  go  into  the  business  of  manufacturing  sugar  from 
sugar  beets  in  competition  with  machinery  of  modern  design  and 
make,  either  from  Europe  or  America,  especially  from  the  latter.  So 
much  has  been  accomplished  in  the  last  few  years  in  the  way  of  per- 
fecting the  process  of  manufacturing  sugar  by  means  of  invention  in 
machinery  and  the  elimination  of  clumsy  and  useless  parts  that  old 
factories  lose  seriously  in  the  time  and  expense  employed  in  compari- 
son with  those  which  employ  machinery  of  modern  make.  It  is  also 
evident  that  a comparison  made  between  machinery  of  foreign  make 
and  that  of  American  make  would  result  in  a verdict  favorable  to  the 
latter.  The  natural  mechanical  genius  of  the  American  people  will 
advance  this  industry,  as  history  has  shown  it  to  do  in  all  other 
branches  of  manufacture.  This  is  not  said  in  any  spirit  of  bragga- 
docio; it  is  only  stating  a fair  proposition  when  we  assert  that  the 
mechanical  genius  of  the  American  people  will  work  wonderful  changes 
in  the  processes  and  machinery  used  in  the  manufacture  of  sugar  from 
sugar  beets  in  the  next  ten  years. 

THE  SUGAR  BEET  IN  CHARITY. 

Some  philanthropist  out  in  California  conceived  the  idea  of  giving 
employment  to  the  unemployed  in  the  city  of  San  Francisco  by  means 
of  controlling  a large  tract  of  ground  on  which  could  be  grown  sugar 
beets.  The  idea  materialized  by  the  Salvation  Army’s  securing  a large 
tract  of  ground  for  this  purpose.  This  organization  seeks  to  induce 
persons  out  of  work  to  take  employment  on  this  tract  Sil  so  much  per 
day  in  cultivating,  thinning,  and  other  work  on  the  beet  crop  during 
the  season.  Employment  has  been  given  to  quite  a number  in  this 
way. 

In  New  York  State  oflicials  in  charge  of  penal  institutions  have 
tried  to  conceive  of  some  scheme  by  which  convict  labor  could  be 
H.  Doc.  267 3 
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suitably  employed,  and  it  is  seriously  proposed  that  the  State  should 
secure  control  of  tracts  of  lai^d  and  put  the  convicts  to  work  in  this 
enterprise,  furnishing  sugar  to  the  other  State  institutions. 

The  Chamber  of  Commerce  of  Denver,  Colo.,  has  been  working 
actively  during  the  past  year  in  stimulating  interest  in  different  sec- 
tions of  the  State  with  a view  to  starting  several  factories.  In  other 
cities  this  subject  is  attracting  more  or  less  attention.  The  more 
investigation  that  is  given  to  the  benefits  that  might  accrue  to  the 
people  of  this  countiy  by  establishing  the  beet-sugar  industry  on  a 
larger  scale,  the  more  it  will  appear  that  it  is  becoming  a necessitj". 

GOOD  ROADS. 

In  establishing  a factory  at  any  given  point  there  is  one  thing  that 
must  not  be  lost  sight  of,  and  that  is  the  highways.  There  is  no  one 
thing  that  contributes  more  to  the  peace,  comfort,  and  economy  of  a 
well-regulated  factoiy  than  good  roads.  When  a factory  is  located 
it  should  be  seen  that  roads  are  opened  up  from  different  directions. 
If  a good  roadbed  has  not  already  been  constructed  it  should  be 
attended  to  at  once,  since  these' roads  must  largely  be  used  in  hauling 
heavy  loads,  farmers  finding  it  desirable  to  put  on  several  tons  in 
hauling  beets  to  the  factory  and  taking  the  pulp  home. 

FERTILIZERS. 

The  question  of  fertilizers  as  affecting  the  culture  of  sugar  beets  in 
this  countiy  is  not  so  important  as  some  others,  except  in  some  sec- 
tions where  the  soil  has  been  a great  deal  longer  under  tillage  than  it 
has  in  the  Northwest.  One  of  the  advantages  this  country  has  over 
Europe  is  the  fact  that  there  they  must  necessarily  resort  to  expen- 
sive fertilizers,  costing  810  to  820  per  acre,  in  order  to  produce  a crop 
of  beets,  while  in  a large  section  of  this  country  where  sugar  beets 
have  shown  an  adaptability  to  agricultural  conditions  no  fertilizer 
whatever  is  necessary.  While  the  particular  constituent  elements, 
in  which  we  are  mostly  interested,  come  from  the  air,  the  beets  must 
iiecessarilj^  draw  from  the  soil  some  of  the  agents  needed  to  perform 
the  work  of  transforming  the  carbon  compounds  into  sugar  in  the 
beet,  our  soils  will  furnish  for  some  time  a bountiful  supply  of  these 
agents. 

One  of  the  most  common  mistakes  made  by  the  farmer  iu  the  use 
of  sugar-beet  fertilizers  is  the  attempt  to  apply  his  experience  with 
fertilizers  as  affecting  other  field  crops  in  producing  sugar  beets. 
Tliis  necessarily  leads  him  to  an  improper  application  of  the  nitrogen 
compounds  to  the  soil,  such  as  that  found  in  barnyard  manures  and 
decaying  vegetation  of  all  kinds.  But  this  is  a mistake.  If  any 
nitrogen  should  be  applied  to  the  soil  at  all,  it  should  be  applied  two 
or  three  years  before  in  growing  other  crops  in  the  order  of  rotation. 
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This  may  be  found  necessary  in  some  cases  on  account  of  the  weak- 
ness of  the  soil,  in  order  to  produce  a beet  of  sufficient  body  and  size. 
The  effect  of  nitrogenous  fertilizers  in  the  matter  of  increasing  the 
sugar  content  is  deleterious  rather  than  advantageous.  The  elements 
needed  more  particularly  in  reenforcing  soil  are  the  potassium  com- 
pounds and  phosphates.  There  was  a time  when  the  use  of  potas- 
sium was  seriously  questioned,  for  the  reason  that  the  sugar  beet  is 
found  to  contain  as  one  of  its  constituent  elements  potassium  largely 
increased  in  proportion  as  it  is  furnished  by  the  soil,  and  this  potas- 
sium interferes  very  seriously  with  the  work  of  crystallization  in  the 
case  of  some  of  the  lower  sugars  in  the  process  of  manufacture.  The 
process  has  been  very  materially  improved  and  this  element  no  longer 
affords  the  impediment  that  it  did  previously. 

Under  the  head  of  fertilizers  I would  like  again  to  call  attention  to 
the  availability  of  the  various  elements  in  the  soil,  induced  by  the 
condition  of  the  soil  itself  when  the  beet  plant  is  calling  upon  it  for 
material.  I refer  to  that  condition  of  the  soil  brought  about  by  fall 
plowing,  especially  in  our  western  and  northern  districts.  Every 
farmer  is  acquainted  with  the  fact  that  when  ground  is  plowed  in  the 
fall  and  becomes  saturated  with  water  from  fall  rains  or  early  snows, 
and  freezing  goes  on  during  the  winter,  the  consequent  expansion  of 
the  particles  of  the  water  in  the  soil  on  account  of  its  being  frozen 
into  ice  produces  thorough  disintegration  and  mellowing  of  the  soil 
itself.  This  makes  available  the  food  for  plant  life,  and  therefore 
accomplishes  the  same  purposes  as  fertilization  itself.  Fall  plowing 
can  not  be  too  strongly  urged  for  growing  sugar  beets,  since  a thor- 
oughly pulverized  mellow  soil  is  absolutely  necessary  in  the  earlier 
life  of  the  beets. 

THE  MANUFACTURE  OF  ALCOHOL  FROM  THE  SUGAR  BEET. 

With  a view  to  giving  the  people  of  this  country  as  thorough  a 
notion  as  possible  of  the  scope  and  magnitude  of  the  sugar-beet 
industry,  I propose  to  include  in  this  report  a discussion  of  the  various 
uses  of  the  sugar  beet  and  its  by-products.  It  will  probably  be  a 
matter  of  surprise  to  a great  many  people  in  this  country  to  know  that 
the  sugar  beet  is  used  extensively  in  some  countries,  and  especially  in 
France,  for  the  production  of  alcohol  by  distillation.  In  France  alone 
the  annual  output  of  alcohol  is  20,000,000  gallons.  These  figures  are 
not  startling  in  themselves,  but  they  bring  into  view  the  fact  that  the 
sugar  beet  is  a competitor  with  other  farm  products  as  a raw  material 
in  the  manufacture  of  alcohol.  Since  this  country  manufactures 
alcohol  profitably,  and  we  know  that  there  are  vast  sections  which 
ha^'e  advantages  for  producing  sugar  beets  that  are  quite  superior  to 
those  of  France,  the  question  naturally  forces  itself  on  us : Why  not 
study  this  phase  of  the  sugar-beet  question?  Here  is  an  opportunity 
for  the  employment  of  our  capital  in  the  manufacture  of  alcohol,  and 
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not  only  so,  but  it  would,  moreover,  afford  to  the  farmer  an  oppor- 
tunity to  extend  his  own  operations  in  beet  raising  so  as  to  raise 
the  crop  of  sugar  beets  necessaiy  to  the  manufacture  of  this  alcohol. 

The  process  may  be  briefly  described  as  follows : 

The  beets  having  been  hauled  to  the  distilleiy,  they  are  then  thor- 
oughly washed,  cleaned,  and  sliced,  the  process  so  far  not  differing 
from  that  followed  in  a beet-sugar  factoiy.  The  next  step  is  to  place 
the  slices  or  cossettes  in  a battery  of  wooden  vats.  These  vats  are 
connected  by  pipes  and  are  so  constructed  as  to  permit  the  juices  to 
pass  through  the  bottom.  Juices  are  formed  by  means  of  water  enter- 
ing the  flrst  vat  and  then  percolating  from  one  vat  to  another  in  suc- 
cession. Light  solutions  of  sulphuric  acid  are  placed  in  these  vats. 
This  is  done  with  the  ultimate  object  of  producing  sugar  in  the  form 
of  glucose.  This  object  having  been  accomplished  and  the  juice  con- 
taining the  sugar  having  been  reduced  to  the  form  of  glucose,  the 
subsequent  operations  consist  mainly  of  fermentation.  It  is,  of 
course,  necessary  to  keep  the  temperature  of  the  juice  at  a point 
which  will  best  maintain  fermentation  and  thus  subserve  the  opera- 
tion. The  rest  of  the  operation  consists  simply  of  distillation,  which 
it  is,  of  course,  unnecessary  to  describe  in  detail.  It  is  sufficient  to 
explain  that,  as  it  requires  a temperature  of  212°  F.  to  boil  water  and 
one  of  172°  to  boil  alcohol,  it  is  only  necessaiy  to  keep  the  juice  heated 
to  a temperature  above  172°  and  below  212°  in  order  to  drive  off  the 
alcohol  in  vapor.  This  is  collected  by  means  of  a tube  and  required 
to  pass  through  a still  in  the  form  of  a coil  of  this  tube,  by  which  the 
vapor  is  condensed  into  the  form  of  liquid  alcohol. 

Of  course,  I have  here  given  only  a rough  sketch,  as  there  are  many 
intricacies  entering  into  the  process  of  getting  all  the  alcohol  out  of 
the  juice.  Enough,  however,  has  been  said  to  serve  the  purpose  of 
gi\dng  a general  idea  of  the  work.  It  is  only  necessary  to  add  in  this 
connection  that  the  pulp  refuse  of  the  sliced  beets  is  very  valuable 
stock  food.  Though  the  sugar  has  been  taken  out,  the  pulp  contains 
practically  all  the  other  elements  of  food  that  it  had  before.  It  has 
been  stated  by  experienced  authorities  that  for  every  100  gallons  of 
alcohol  taken  out,  sufficient  pulp  has  been  produced  to  feed  50  head 
of  cattle  for  a period  of  not  less  than  twent3^-four  hours. 

EFFECTS  ox  ANIMAL  INDUSTRIES. 

FEEDING  SUGAR  BEETS  TO  STOCK. 

One  of  the  things  that  is  seriously  lacking  in  this  country  is  knowl- 
edge on  the  part  of  the  farmers  regarding  the  nature  and  habits  of 
the  sugar  beet  and  the  cultivation  that  applies  thereto.  There  is  a 
sameness  in  the  growing  of  most  field  crops,  and  the  farmer  naturally 
inclines  to  include  beets  in  this  general  treatment,  but  this  must  not 
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be  done.  The  care  and  attention  required  to  produce  a crop  of  sugar 
beets  cost  more  than  most  other  crops  sell  for  per  acre,  that  is  to  say, 
$25  to  $30,  and  in  especially  weedy  districts  it  will  cost  even  more 
than  that.  The  treatment  of  the  soil,  the  planting,  cultivation,  har- 
vesting, etc. , are  all  different,  being  based  entirely  upon  the  nature 
of  the  plant  and  what  is  required  of  it.  But  I have  a suggestion  to 
make  that  I feel  will  gradually  accustom  the  farmers  to  the  nature 
and  production  of  sugar  beets — one  which  almost  every  farmer  in  the 
country  can  .take  advantage  of,  and  especially  those  living  in  locali- 
ties probably  favorable  to  the  growth  of  sugar  beets.  I would  suggest 
that  every  farmer  grow  sugar  beets  for  the  same  purpose  as  other 
crops,  namely,  food,  for  man  and  beast.  For  the  table  there  is  no 
more  palatable  beet  than  the  sugar  beet  rightly  prepared.  It  is 
excellent  for  the  milch  cow,  for  fattening  hogs,  and  for  fattening  steers 
and  sheep.  There  is  nothing  that  excels  it;  and  for  the  same  labor, 
the  same  expense,  and  the  same  dimensions  of  ground  there  can  be 
nothing  produced  that  will  give  better  results  to  the  farmer  for  stock- 
feeding purposes.  The  best  conditions  for  raising  sugar  beets  for 
stock  purposes  are  in  those  districts  where  the  sugar  beet  can  enter 
into  the  food  ration  along  with  grains  and  other  stuff.  Another  thing 
in  its  favor  as  a product  for  general  farm  purposes  is  that  we  can 
raise  a crop  of  sugar  beets  when  almost  everything  else  fails  on 
account  of  lack  of  moisture. 

Some  wonderful  results  have  been  produced  by  feeding  sugar  beets. 
Here  is  one  illustration : A gentleman  in  California  is  an  extensive 
grower  of  fruits,  which  he  prepares  for  the  market  in  the  shape  of 
dried  fruits,  such  as  dried  prunes,  dried  pears,  and  raisins.  Now,  it 
appears  that  in  the  production  of  these  commodities  he  has  a great 
deal  of  waste,  such  as  inferior  fruits,  batches  spoiled  in  the  process, 
etc. , which  he  utilizes  in  feeding  different  kinds  of  stock.  Experience 
taught  him  that  he  could  handle  hogs  easier  than  anything  else  to 
consume  these  wastes,  but  he  wanted  something  more  substantial  to 
feed  with  them,  so  it  occurred  to  him  that  he  would  utilize  the  spaces 
between  his  young  nonproducing  trees  in  growing  a crop  which  would 
not  grow  very  high,  and  so  would  not  interfere  with  his  orchard.  He 
commenced  growing  sugar  beets  and  feeding  the  same  in  connection 
with  these  waste  fruits.  His  feeding  industry  grew,  so  that  when  I 
saw  him  he  had  about  500  hogs  that  would  weigh  from  350  to  400 
pounds  each,  and  no  finer  specimens  could  be  found.  They  were 
superior  in  every  way  for  the  market.  These  hogs  had  been  put  in 
this  condition  without  an  ounce  of  grain  of  any  kind.  As  I under- 
stood it,  his  ration  consisted  of  bran,  waste  fruits,  and  sugar  beets. 
The  ration  is  prepared  in  this  manner:  He  secured  a machine  that 
would  grate  the  beets  up  fine;  then  he  mixed  a definite  quantity  of 
these  ground  beets,  waste  fruit,  and  bran,  and  cooked  the  whole  in 
an  apparatus  which  he  had  carefully  prepared  and  designed  for  that 
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purpose.  Mr.  Allen,  of  Ames,  Xebr.,  secretary  of  one  of  the  most 
extensive  cattle-feeding  companies,  raised  oOO  acres  of  sugar  beets 
simply  to  feed  his  cattle,  and  I understand  he  raises  a large  quantity 
of  beets  for  this  purpose  every  year.  They  are  being  raised  for  stock 
food  extensively  in  Illinois  and  other  sections  of  the  country  where 
their  value  as  a food  has  been  tested  and  appreciated. 

I would  like  to  suggest  in  this  connection — in  fact,  to  urge  ui)on 
every  farmer  who  reads  this  article — the  i3ropriety  and  great  practical 
value  of  trying  the  experiment  of  growing  sugar  beets  fpr  stock  feed- 
ing. As  a sanitary  measure  it  will  X3ay  its  way.  I believe  that  the 
habit  of  the  farmer  in  feeding  condensed  rations  of  grain  to  stock  is 
largely  responsible  for  a great  many  diseases  of  animals,  and  that  if 
he  would  introduce  into  this  ration  a portion  of  sugar  beets  results 
would  be  a great  deal  better  as  far  as  the  health  of  the  stock  is  con- 
cerned. As  an  aid  to  digestion  it  has  certainly  wonderful  effects, 
to  which  fact  every  extensive  feeder  of  sugar  beets  will  give  testi- 
mony. My  attention  has  been  called  time  and  time  again  to  the  fact 
that  cattle  fed  grain  along  with  sugar-beet  pulp  or  sugar  beets  are 
able  to  digest  all  the  grain  they  eat,  and  the  refuse  shows  no  whole 
grains.  Taking,  then,  its  sanitary  value  along  with  its  real  nutritive 
value  as  a producer  of  flesh,  we  are  able  to  appreciate  its  value  as  a 
food. 

Lastly,  I wish  to  impress  more  forcibly  on  the  attention  of  the  farmer 
the  fact  that  he  will  gradually  become  better  acquainted  with  the 
nature  and  growth  of  the  sugar  beet,  and  when  it  is  proposed  to  estab- 
lish a sugar  factory  in  his  district  he  can  enter  more  intelligently  into 
the  proposition  and  arrive  at  safe  conclusions  in  regard  to  it.  He  is 
better  able  to  flgure  up  the  cost  and  i3roflts  or  loss.  Sooner  or  later 
this  question  is  coming  home  to  every  farmer  who  lives  in  a locality 
which  has  the  right  conditions  for  producing  sugar  beets  of  sufficient 
quality  and  purity  for  the  manufacture  of  sugar.  This  industry  is 
bound  to  grow  and  extend  to  its  full  limit  in  this  countr}\  It  means 
too  much  to  us  to  set  it  aside.  Our  conditions  and  possibilities  in 
this  direction  are  too  great  to  overlook.  It  would  be  suicidal  to  do 
so,  and  it  is  well  for  the  farmers  to  begin  now  to  grow  sugar  beets. 
For  the  purpose  of  stock  feeding  a farmer  can  easil}’  grow  15  to  20 
tons  per  acre,  and  it  is  an  established  fact  that  they  are  worth  three- 
fourths  as  much  for  stock  as  for  sugar.  Experience  conflrms  the 
proposition  on  every  hand.  Of  course  not  so  much  care,  expense, 
time,  or  experience  is  required  in  growing  them  for  stock  as  for  sugar 
purposes,  but  in  this  way  the  farmer  will  get  acquainted  with  them 
and  be  better  prepared  for  growing  them  in  the  future. 

A great  many  things  that  are  beneflcial  to  the  farmer  follow  in  the 
wake  of  every  factory.  It  affords  the  very  best  opportunities  to  the 
creamery  industry  and  to  stock  feeding  of  all  kinds  in  its  supply  of 
13ulp  which  results  from  the  extraction  of  the  sugar  from  the  beets. 
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This  is  one  of  the  most  desirable  of  stock  foods,  can  be  obtained 
cheaply  from  the  factory,  and  is  easily  stored  and  kept.  The  factory 
opens  the  way  to  the  manufacture  of  alcohol,  the  manufacture  of 
fertilizers,  vinegar,  shoe  polish,  and  other  things. 

To  the  farmer  I say,  make  the  acquaintance  of  the  sugar  beet. 

I Grow  it,  feed  it,  and  encourage  the  sugar  industry.  The  sugar  beet 
is  extending  to  the  farmers  who  live  in  the  right  localities  the  most 
friendly  greeting  of  any  product  I know  of  that  can  be  grown  on  the 
farm.  It  is  this  feeding  value  of  the  beet,  and  especially  of  the  pulp, 
that  is  going  to  make  the  beet- sugar  industry  master  of  the  situation 
as  compared  with  the  cane-sugar  industry.  With  all  the  fertility  and 
cheap  labor  of  Cuba,  Porto  Rico,  and  the  Philippines,  the  Western 
and  Northern  farmer,  with  his  sugar  beets  and  the  by-products  inci- 
dent to  their  manufacture  into  sugar,  can  successfully  compete. 

I have  studied  this  sugar  problem  in  Cuba  and  Porto  Rico  (on  the 
ground),  and  the  industry  is  languishing  not  only  in  those  islands, 
but  in  all  the  tropical  islands  and  countries,  those  of  England  with 
the  rest.  The  sugar  producers  are  all  discouraged  in  their  attempt 
to  compete  with  the  sugar  beet  of  Germany,  France,  Austria,  etc. 

Here  are  some  statements  made  by  those  who  have  experimented 
with  sugar  beets  as  food  for  stock. 

Dr.  Cresswell,  of  Colorado,  in  giving  his  experience  in  feeding 
sugar  beets,  says : 

1 took  50  Colorado  range  steers  and  fed  them  for  100  days  on  sugar  beets  and 
alfalfa  to  prepare  them  for  the  market.  I gave  them  3 pounds  of  beets  a day  and 
all  the  alfalfa  they  could  use,  and  gradually  increased  the  amount  to  15  pounds  of 
beets  a day.  The  last  two  weeks  I fed  them  on  corn  and  straw  with  the  beets, 
which  hardened  the  beeves  so  they  could  stand  any  kind  of  shipment.  They 
gained  an  average  of  3 pounds  a day.  Again,  I took  40  head  of  young  Texas 
steers  and  fed  them  on  sugar  beets  and  alfalfa,  and  they  added  considerably  more 
weight,  thriving  far  better  than  those  fed  on  alfalfa  alone. 

After  seventy  days  I turned  these  young  steers  with  the  remainder  of  the  herd, 
and  they  could  easily  be  told  from  tJie  rest.  They  were  larger  and  heavier  and 
shed  off  in  the  spring  much  better  than  the  others.  I believe  there  is  good  money 
in  feeding  beets  with  alfalfa,  not  only  for  fattening  purposes,  but  also  for  grow- 
ing stock.  Alfalfa  is  rich  in  nitrogen,  and  after  thirty  days’  exclusive  feeding  a 
great  proportion  of  the  nitrogenous  value  is  not  assimilated,  and  is  consequently 
lost.  Combined  with  sugar  beets,  the  nitrogenous  value  is  retained  for  an  indefi- 
nite period.  Corn  is  excessively  rich  in  carbonaceous  elements  and  wanting  in 
nitrogen;  therefore  the  two  go  well  together. 

An  extensive  sheep  feeder  named  Thomas  Smart,  at  Logan,  Utah, 
who  has  been  giving  some  attention  to  the  feeding  of  sugar  beets  to 
sheep,  has  made  a proposition  to  the  farmers  to  take  all  their  beets 
refused  by  the  factories  on  account  of  the  size  and  quality,  buying 
them  for  the  same  price  that  the  factory  pays  for  the  beets.  This  is 
another  illustration  of  what  the  feeder  will  do  when  he  learns  the 
value  of  beets  or  pulp  for  feed. 
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PULP  FEEDING. 

In  other  places  in  this  report  will  be  found  detailed  statements  of 
experiments  in  the  feeding  of  pulp  of  sugar  beets.  I am  convinced 
that  this  question  of  pulp  feeding  can  not  be  too  carefully  considered 
by  the  farmers  of  this  country  when  they  are  weighing  the  facts  and 
the  benefits  that  will  accrue^  to  themselves  by  establishing  the  beet- 
sugar  industry.  It  has  been  the  endeavor  all  through  this  report  to 
show  uf)  the  benefits  that  will  accrue  to  the  American  farmer  by  grow- 
ing sugar  beets  for  the  factory,  because  as  a crop  it  is  so  much  more 
profitable  and  surer  than  almost  anj^  other  field  crop.  But  I am  not 
at  all  sure  that  the  secondary  benefits  that  follow  the  establishment 
of  a factory  in  a farmer’s  locality  are  not  really  as  beneficial  to  him 
as  the  main  crop  itself.  I refer  to  the  opportunity  he  has  for  feeding 
pulp,  one  of  the  cheapest  and  most  nutritious  stock  foods  that  can 
enter  into  the  daily  ration  of  any  animal  fed  for  almost  any  purpose. 
The  same  is  true  of  sugar  beets  which  are  raised  purely  for  stock  food. 
The  only  difference  is  that  pulp,  after  the  sugar  is  taken  out,  is  about 
as  nutritious  as  the  original  beet  with  its  sugar  content,  and  of  course 
it  is  more  economical  to  a farmer  to  raise  beets,  sell  the  sugar  out  of 
of  them,  and  retain  the  pulp  for  feed.  Some  wonderful  results  are 
being  shown  in  this  country  now  as  to  the  value  of  pulp  for  feeding 
lambs,  fattening  hogs  and  cattle,  and  feeding  the  dairy  cow. 

If  the  farmer  would  consider  this  proposition  for  a moment,  he 
would  see  the  economies  that  enter  into  it.  Pulp  can  be  secured  at 
these  factories  for  from  35  cents  to  $1  per  ton.  Of  course  it  will  not 
reach  this  latter  figure  until  the  stock  interests  begin  to  appreciate 
the  value  of  the  pulp  for  feeding.  But  where  is  it  that  a farmer  can 
buy  a ton  of  really  nutritious  stock  food  for  a dollar?  And  the  farm- 
er’s time  is  worth  something  to  him.  He  should  so  arrange  his  work 
that  he  can  accomplish  the  most  with  the  least  effort  and  the  least  loss 
of  time.  He  should  arrange  it  so  that  he  can  take  a load  of  beets  to 
the  factory  and  then  return  with  a load  of  pulp.  This  pulp  is  easily 
stored  and  easily  taken  care  of.  It  can  be  kept  for  three  or  four 
years,  if  desired,  without  losing  its  qualities  as  a desirable  and  nutri- 
tious food.  I am  of  the  opinion  that  the  farmers  of  this  country 
should  awake  to  their  interest  in  this  pulp  question.  The  pulp  should 
belong  to  the  farmer  just  the  same  as  the  skim  milk  belongs  to  the 
farmer  after  he  has  sold  the  butter  fat  to  the  creameries,  it  being  the 
common  rule  that  farmers  are  to  have  the  skim  milk  for  stock-feeding 
purposes  after  the  butter  has  been  extracted.  The  same  rule  should 
apply  to  the  sugar  beet.  The  pulp  should  be  the  farmer’s.  He  should 
be  allowed  to  take  awaj’  so  many  pounds  of  pulp  for  so  many  pounds 
of  beets  delivered.  The  factor}'  people  should  regulate  their  affairs 
and  i3rices  purely  upon  the  value  of  the  sugar  in  the  beet.  The 
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farmer  is  a great  deal  more  capable  of  dealing  with  the  pulp  proposi- 
tion. This  rule  would  place  things  where  they  naturally  belong. 

If  the  farmers  of  this  country,  especially  in  the  dairy  business, 
would  consider  the  immense  value  to  them  of  having  factories  estab- 
lished in  their  localities  to  furnish  them  valuable  food  for  their  cows, 
three  things  would  be  settled : 

First.  That  the  farmers  of  this  country  could  furnish  butter  for 
Europe  and  in  competition  with  it.  There  would  be  no  longer  any 
doubt  on  this  point. 

Second.  That  this  beet-sugar  industry  would  succeed  as  a whole. 
There  would  be  no  further  controversy  over  this. 

Third.  That  this  country  would  be  safe  in  going  ahead  with  the 
industry"  in  the  face  of  the  possible  results  to  the  sugar  interests  by 
the  annexation  of  new  territory.  There  would  be  no  further  hesitation 
on  that  question. 

Our  superior  advantages,  facilities,  and  conditions  and  combinations 
of  resources  will  offset  the  favorable  conditions  and  cheap  labor  of 
Cuba  for  producing  cane.  The  well-known  tact,  mechanical  genius, 
and  superiority  of  our  artisans  and  laborers  must  be  remembered  as 
a balance  in  our  favor.  At  the  same  time  it  must  be  remembered 
that  pulp  feeding  is  a real  tangible  fact  that  can  be  accurately  meas- 
ured and  demonstrated. 

I take  from  The  Sugar  Beet  the  following  report  of  German  experi- 
ments : 

Sixty  pounds  of  forage  beets  may  be  replaced  by  10  pounds  of  dried  cossette 
residuum,  with  a daily  increase  of  2 pounds  in  the  milk  production.  (This  is 
based  on  the  weight  of  the  cattle  fed  at  1,200  pounds.)  On  the  other  hand,  for 
92  pounds  per  diem  of  forage  beets  was  substituted  92  pounds  of  semifermented 
beet  pulp.  The  daily  milk  increase  was  3.8  pounds. 

Here  is  another  from  The  Sugar  Beet : 

At  the  National  Convention  held  in  Belgium  it  was  pointed  out  that,  150,000 
acres  cultivated  in  beets  yielded  2,098,000  tons  of  beets,  which  were  sold  for 
$9,450,000.  The  value  of  the  resulting  pulp  was  $1,250,000  and  was  sufficient  to 
feed  300,000  head  of  cattle. 

Parties  from  Montana  have  been  investigating  the  pulp  output  of 
New  York  and  are  considering  the  matter  of  bringing  50,000  head 
of  sheep  and  lambs  East  and  fattening  them  on  this  pulp,  having  in 
view  the  fact  that  they  will  be  nearer  the  ready  market  when  the 
feeding  is  completed. 

At  Lehi,  Utah,  a large  dairy  owned  by  independent  capital  is  run 
in  connection  with  the  factory.  They  are  also  feeding  over  700  head 
of  cattle. 

At  Eddy,  as  has  been  mentioned,  the  factory  is  fattening  1,100  head 
of  lambs,  which  made  a gain  of  10  pounds  each  in  twenty-one  days. 
They  propose  to  prepare  these  lambs  for  the  market  entirely  on  a 
ration  of  alfalfa  and  pulp. 
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In  last  year’s  report  I called  attention  to  an  article  by  Mr.  John 
Reiniers,  Grand  Island,  Xebr.,  an  extensive  feeder  of  stock,  who  gave 
a carefully  detailed  account  of  the  results  of  his  experiments  with 
the  feeding  and  fattening  of  stock  for  several  years.  There  was  a 
time  when  the  Pacific  slope  used  to  call  upon  the  Mississippi  Valley 
for  her  butter,  and  upon  the  Eastern  States  and  New  England  for 
her  cheese,  but  since  the  introduction  of  the  beet-sugar  industry, 
California  has  rapidly  forged  to  the  front  as  a dairy  State.  A large 
part  of  this  change  has  been  brought  about  by  the  introduction  of 
beet  pulp  as  a food  for  the  dairy.  One  of  the  most  interesting  exam- 
ples of  this  fact  will  be  found  at  Watsonville,  Cal.  Dairies  have 
sprung  up  in  all  directions  in  that  vicinity.  Milk  trains  are  running 
to  San  Francisco,  and  the  dairy  interests  in  this  vicinity  are  almost 
wholly  the  result  of  the  advantages  of  pulp  feeding.  Some  of  the 
factories  in  the  West  have  had  some  trouble  in  convincing  the  farmers 
of  the  value  of  this  puli)  for  food,  but  not  so  in  New  York.  It  happens 
that  the  creameries  there  preceded  the  sugar  factories  and  have  been 
studying  for  years  the  advantages  of  feeding  by-products. 

Breweries  and  distilleries  have  been  sources  of  food  for  the  dairy 
cows,  but  in  certain  instances  where  the  purest  of  milk  is  required,  as 
in  certain  hospitals,  milk  from  cows  fed  on  such  refuse  materials  has 
been  ruled  out;  yet  the  same  authority  has  allowed  the  use  of  milk 
made  from  beet  pulp,  in  fact  claimed  that  it  is  really  superior.  In 
a short  time  there  will  be  a contest  as  to  who  will  get  the  pulp  from 
the  two  factories  there,  but  as  New  York  has  extensive  general  con- 
ditions for  growing  good  beets  at  a profit,  other  factories  are  bound  to 
start  up  in  the  State.  I predict  that  the  feeding  industry,  the  dairy  ^ 
industry,  and  the  beet-sugar  industry  will  go  hand  in  hand  in  that  j 
State  in  increasing  its  already  wonderful  resources  as  a commonwealth.  : 

USES  OF  BEET  LEAVES.  j 

I notice  that  there  is  a good  deal  said  in  the  press  in  regard  to  the 
value  of  beet  leaves  for  feed,  and  that  they  are  more  or  less  fed  to 
stock  of  different  kinds  in  sections  where  farmers  grow  beets  for  fac- 
tories. I hardly  need  dwell  on  the  value  of  beet  leaves  for  food.  All 
who  have  had  any  experience  with  them  will  readily  concede  their 
nutritive  value.  If  free  from  dirt,  they  would  be  an  available  addi- 
tion to  the  list  of  silo  plants;  yet  I can  not  help  feeling  that  the  ones 
who  have  given  this  subject  most  attention  are  right  when  they  assert 
that  these  leaves  are  more  valuable  left  on  the  ground  in  the  fields  as 
a fertilizer,  inasmuch  as  they  contain  exactly  the  right  elements  that 
the  soil  needs,  and  in  available  form.  It  is  all  very  well  to  assert  that 
they  can  be  taken  back  after  being  fed  in  the  form  of  barn-yard 
manure.  The  trouble  is  that  they  are  not  likely  to  go  back  where 
they  are  needed — that  is,  where  they  came  from.  You  must  not  be 
too  greedy  in  ‘‘robbing”  the  beehive;  something  must  be  left  to  feed  ; 
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the  workers  during  their  period  of  inactivity.  The  same  is  true  with 
the  soil;  we  must  keep  it  up  to  the  standard  even  if  we  leave  a little 
of  the  product  which  might  be  valuable  in  some  other  direction. 
Speaking  to  the  point  in  question,  we  should  leave  the  beet  leaves  on 
the  ground  as  a fertilizer  and  feed  the  pulp. 

PRODUCTION  OF  SUGAR-BEET  SEED. 

Among  the  facts  gathered  with  reference  to  the  beet-sugar  industry 
for  the  present  season  were  interesting  data  showing  that  our  people, 
especially  the  manufacturers  themselves,  are  grappling  with  the 
problem  of  producing  their  own  seed,  and  good  results  are  shown 
already.  It  is  estimated  that  we  import  annually  about  40  carloads 
of  seed  now,  or  about  1,000,000  pounds.  There  is  no  doubt  about  the 
necessity  of  our  country  working  up  as  rapidly  as  possible  in  this 
business,  because  we  are  at  an  enormous  expense  in  importing  tliis 
seed  from  Europe;  also  because  we  are  in  more  or  less  jeopardy  in 
being  dependent  upon  foreign  countries  for  our  seed.  It  has  been 
seriously  advocated  at  a convention  held  by  parties  interested  in  the 
beet-sugar  industry  in  other  countries  that  those  countries  should 
combine  in  an  agreement  not  to  furnish  this  country  seed,  in  view  of 
the  rapid  development  of  sugar  manufacturing  here.  While  such  a 
policy  does  not  seem  likely  to  be  adopted,  yet  it  would  be  a serious 
matter  for  us  should  it  occur.  A disturbance  of  our  trade  relations 
with  other  countries  is  always  possible,  and  on  short  notice.  Millions 
of  capital  are  already  invested  in  implements  of  culture  and  factories, 
and  a failure  to  secure  seed  for  one  year  from  Europe  would  be  dis- 
astrous. There  is  too  much  at  stake  to  depend  on  this  source  of 
supply.  A third  reason  is  that  there  is  always  danger  in  buying  this 
European  seed  of  being  imposed  upon  in  two  ways:  First,  in  securing 
seed  of  inferior  quality  as  regards  the  production  of  beets  of  good 
sugar  content,  and  second,  in  securing  seeds,  a large  number  of  which 
will  not  germinate  at  all,  which  jeopardizes  the  stand  of  the  crop 
when  sown. 

There  is  one  thing  that  the  sugar-beet  growers  and  factory  people 
of  this  country  should  insist  upon,  and  that  is  an  absolute  knowledge 
of  the  quality  of  these  imported  seed.  Every  lot  of  seed  that  is  sown 
to  raise  sugar  beets  for  factory  purposes  should  have  a record  based 
on  a thorough  test  by  somebody  that  they  are  of  good  quality.  I 
have  heard  of  one  factory  in  this  country — a recent  experience — that 
furnished  the  farmers  seed  which  were  of  a very  low  quality  simply 
because  said  factory  was  imposed  upon.  Over  half  of  the  seed 
planted  that  year  were  of  this  kind.  The  results  were  very  dis- 
couraging both  to  the  factory  and  to  the  farmer.  The  test  for  the 
power  of  the  seed  to  germinate  is  very  easily  made  and  can  be  per- 
formed by  almost  anybody  after  a little  experience.  All  the  countries 
of  Europe  have  a standard  upon  which  these  tests  of  germination  are 
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based.  For  instance,  there  should  be  so  many  sprouts  in  so  many 
days  from  so  many  seeds  or  so  many  pounds ; a larger  number  of  sprouts  ; 
is  required  for  small  seeds  than  for  large  seeds.  These  standards  ; 
take  into  consideration  the  germination  after  six  days.  For  instance,  | 
in  Prague  at  least  88-  sprouts  per  100  seeds  are  required ; in  Magde-  ' 
burg,  46,000  per  kilo.  At  Prague  it  is  demanded  that  there  be  at 
least  70  sprouts  out  of  100  seeds  in  six  days.  This  requirement  is  ! 

considered  severe.  The  Sugar  Beet  says: 

The  principal  authorities  agree  that  no  attention  should  be  paid  to  the  size  of 
the  seed,  which  is  the  outcome  of  many  climatic,  soil,  and  other  conditions,  and 
does  not  influence  the  quality  of  the  resulting  beet.  A fact  difficult  to  explain  is 
that  large  beets  when  taken  for  mothers  give  smaller  seeds  than  do  small  mothers.  , 
It  is  proposed  that  a certain  reform  be  made,  based  on  the  following  principles: 
One  kilo  of  beet  seed  should  give  a determined  number  of  sprouts  in  six  daj^s;  in 
fourteen  days  a determined  number  of  seed  should  have  germinated  and  given  a i! 
determined  number  of  sprouts,  these  numbers  to  vary  with  the  number  of  seeds  | 
per  kilo.  I 

Among  the  places  that  have  been  active  in  working  up  the  sugar- 
beet-seed  industry  are  the  factories  at  Lehi,  Utah;  Watsonville,  Cal., 
and  Eddy,  X.  Mex.  The  feeling  seems  to  prevail  generally  that  beet  j 
seed  can  easily  be,  and  should  be,  grown  in  this  country.  This  is  a 
spirit  not  to  be  condemned,  but  when  it  is  understood  that  the  grow-  j 
ing  of  sugar-beet  seed  is  one  of  the  most  intricate  features  of  the  | 
whole  enterprise,  requiring  a large  investment  of  capital  and  the 
application  of  considerable  scientific  knowledge,  it  will  be  readily  i 
seen  that  some  years  must  pass  before  the  United  States  will  have  i 
fully  established  a safe  and  repntable  sugar-beet-seed  production. 
These  seeds  are  not  produced  in  the  same  manner  as  ordinaiy  garden 
seed,  such  as  cabbage,  turnip,  lettuce,  etc.,  simpl}-  b}'  planting  out 
the  beets  and  harvesting  the  seeds  at  the  end  of  the  year.  They  are 
produced  in  a series  of  plantings,  and,  according  to  the  best  informa- 
tion, it  takes  five  years  to  realize  a crop  of  sugar-beet  seed  after  the 
series  has  begun.  The  series  is  required  in  order  to  produce  seed  of 
a high  grade  and  sure  quality,  and  it  is  the  result  of  testing  and  selec- 
tion. The  sugar  content  and  quality  of  the  beet  is  kept  up  by  the 
constant  testing  and  selecting,  and  this  is  a matter  of  vital  impor- 
tance. The  sugar  beet,  as  such,  is  of  too  recent  origin  to  have  its 
habits  of  sugar  producing  so  thoroughly  fixed  that  we  can  depend 
upon  it.  These  qualities  we  must  be  absolutely  sure  of,  as  they  lie 
at  the  foundation  of  success  in  the  sugar-beet  enterprise.  Under 
these  circumstances  we  must  depend  upon  the  old-established  and 
thoroughly  equipped  firms  of  Europe  to  produce  our  sugar-beet  seed 
until  such  time  as  we  can  gradually  and  safely  raise  our  own  seed. 
There  are  undoubtedly  firms  in  Europe  which  will,  whenever  they 
can,  impose  a poor  quality  of  seed  upon  the  American  or  any  other 
purchaser.  It  becomes  a matter  of  the  greatest  importance  to  the 
people  in  this  country  to  be  sure  of  the  character  of  the  firm  from 
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which  they  intend  to  purchase  sugar-beet  seed.  Buyers  should  sur- 
round themselves  with  all  possible  safeguards  in  these  transactions. 
In  the  first  place  they  should  understand  thoroughly  the  responsibility 
of  the  firm,  and  in  the  next  place  they  should  buy  seeds  in  original 
packages  when  they  purchase  abroad,  and  should  demand  an  official 
certificate  showing  a test  of  their  quality,  germinating  power,  etc. 

When  these  seeds  are  intended  to  be  used  in  quantities  they  should 
be  thoroughly  tested  as  to  their  germination  upon  arrival.  Seeds  can 
I be  imported  wholesale  into  this  country  for  about  9 cents  per  pound. 
I understand  that  they  have  been  bought  recently  for  something 
less  than  that.  When  we  shall  be  able  to  safely  produce  our  own 
seed,  it  will  undoubtedly  be  to  our  advantage,  as  the  tendency  will 
be  to  build  up,  establish,  and  perpetuate  the  sugar-producing  habits 
of  the  plant  under  our  own  climatic  conditions. 

Prospects  for  New  Factories. 

The  following  notes  are  the  accumulation  of  items  gathered  during 
the  past  year  in  various  ways,  through  correspondence,  personal 
observation,  conversation  with  leading  agriculturists  and  others,  and 
newspaper  clippings.  They  tend  to  show  the  intense  interest  of  the 
people  in  this  subject,  at  the  same  time  the  diversity  of  territory 
inhabited  by  those  interested,  and  the  progress  the  industry  is  mak- 
ing in  the  United  States. 

CALIFORNIA. 

C.  F.  Heintz,  editor  of  Rural  California,  Los  Angeles,  has  sent  at 
his  own  expense  a lot  of  seeds  to  Arizona  and  California,  and  wants  a 
lot  more  seed  for  distribution. 

The  Union  Beet  Sugar  Company  has  decided  to  build  a factory  at 
Arroyo  Grande  or  Los  Berros,  and  negotiations  are  being  made  for 
its  erection. 

A beet-sugar  company  has  been  organized  at  Clovis.  Fresno  has  a 
prospect  of  a factory. 

The  San  Francisco  Chronicle  says: 

The  syndicate  which  has  been  negotiating  for  a beet-sugar  factory  in  Sacra- 
mento Valley  has  secured  150,000  acres  and  will  erect  three  immense  factories. 
Its  capital  is  $15,000,000. 

The  San  Francisco  Call  says: 

The  English  company,  with  $15,000,000  capital,  has  commenced  the  work  of 
erecting  three  factories  in  Sacramento  Valley,  which  will  be  completed  during  the 
next  year.  Notice  has  been  filed  that  the  board  of  directors  of  the  California  Beet 
Sugar  Refining  Company  has  decided  to  issue  $1,000,000  in  bonds. 

COLORADO. 

Ex-Governor  Eaton,  of  Eaton,  has  16,000  acres  of  land,  and  is  much 
interested  in  sugar  beets. 
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At  Greeley  the  people  have  organized  a company  and  are  pushing 
the  subject  of  establishing  a factory. 

The  Arkansas  Valle}"  people  of  Colorado  are  pushing  the  subject  of 
beet  sugar,  and  it  is  thought  that  they  have  a chance  through  irriga- 
tion to  make  a success  of  the  industry. 

In  Colorado  Springs  the  editor  of  a paper  who  is  interested  in  the 
sugar-beet  question  has  given  it  considerable  attention ; a great  many 
beets  have  been  grown  and  a good  showing  made. 

The  Western  Colorado  Beet  Sugar  Association,  president,  S.  D. 
Delan,  Glenwood  Springs;  secretary,  C.  E.  Mitchell,  Grand  Junction; 
treasurer,  H.  J.  Holmes,  Glenwood  Springs;  have  experimented  exten- 
sively with  raising  sugar  beets,  and  have  given  me  a full  report  of  the 
results  attained.  Extensive  experiments  are  being  made  in  Mesa, 
Delta,  Chaffee,  and  Weld  counties,  Arkansas  Valley,  San  Juan  Val- 
ley, the  Greeley  district,  and  at  Fort  Collins  and  Glenwood  Springs. 

They  are  holding  meetings  at  Grand  Junction,  and  much  enthu- 
siasm has  been  aroused.  Two  men  are  scouring  the  county  to  interest 
people  in  a factory.  I think  they  will  secure  it.  One  thousand  two 
hundred  acres  are  already  offered  for  planting  beets.  It  is  rumored 
that  a trust  is  trying  to  purchase  1,200  acres  in  the  eastern  rain  belt 
to  raise  sugar  beets.  The  Denver  Chamber  of  Commerce  has  deter- 
mined to  make  the  beet-sugar  industry  a feature  of  that  State  and  is 
advocating  the  employment  of  convict  labor. 

The  Denver  Times  says: 

The  necessary  bonus  for  beet-sugar  factory  at  Grand  J unction  is  secured.  W ork 
upon  the  building  will  be  started  shortly.  Farmers  have  agreed  to  raise  sufficient 
beets.  Colorado  wants  a bounty  of  one-fourth  cent  per  pound. 

Fort  Collins,  Greeley,  and  Loveland  shipped  a train  load  of  beets  to 
Grand  Island,  N^ebr.  They  all  expect  factories.  Fort  Morgan  seems 
to  have  a favorable  prospect  for  a factory'.  The  same  is  true  of  Bur- 
lington and  Loveland. 

The  Denver  Chamber  of  Comrderce  decided  to  offer  12,000  in  prizes, 
and  to  this  amount  the  various  railroad  companies  added  $4,000. 
Mesa,  Delta,  Chaffee,  and  Weld  counties  are  entering  into  the  contest. 
Glenwood  Springs  and  Grand  Junction  are  taking  hold  of  the  factory 
proposition.  The  farmers  of  Arkansas  and  San  Juan  valleys  are 
meeting  with  success  in  their  efforts  to  get  a factory. 

IDAHO. 

American  Falls,  Oneida,  Lewiston,  Lapwai,  and  Nezperce  are  recom- 
mended as  suitable  places  for  factories. 

A party  owning  1,200  acres  of  land  who  has  been  visiting  various 
factories  in  the  United  States  and  Germany  claims  that  a Chicago  firm  | 
will  put  in  a factory  at  Idaho  Falls.  | 

At  a largely  attended  meeting  the  farmers  of  Franklin  decided  to  j 
build  a beet-sugar  factory  on  the  cooperative  plan. 
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At  Leland  parties  claim  a valley  20  by  30  miles,  very  productive, 
j and  call  for  beet  seed  to  experiment  with.  The  farmers  will  organize. 

S J.  W.  Spartinger  is  in  charge. 

I ILLINOIS. 

' At  Makanda  George  C.  Hanford  is  very  much  enthused  over  the 
||  beet  industry;  sends  for  100  pounds  of  seed  to  test  several  counties  in 
j southern  Illinois. 

j Mr.  Davis,  Chicago,  industrial  agent  of  the  Santa  Fe  Railroad,  has 
managed  extensive  experiments  in  different  parts  of  the  country  on 
this  sj^stem,  especially  in  the  arid  region.  He  is  very  much  interested 
in  the  sugar-beet  industry  for  Xew  Mexico,  Colorado,  and  California. 

Active  interest  in  organizing  at  Quincy,  Decatur,  Springfield, 
Peoria,  Galesburg,  and  Ottawa  is  reported.  The  Illinois  Sugar  Beet 
Association  is  running  experiment  stations  at  the  above  towns  and 
; expects  to  establish  a factory  at  each  of  those  places  in  the  near 
! future.  There  is  a probability  that  a half  dozen  factories  will  be 
I built  in  the  State,  costing  1350,000  each. 

Chicago  capitalists  are  willing  to  furnish  $200,000  if  Springfield  will 
; furnish  a like  amount.  Springfield  Business  Men’s  Association  is 
discussing  a factory. 

Chicago  capitalists  are  willing  to  back  Peoria  with  1200,000  if 
I Peoria  will  put  in  $200,000.  Articles  of  incorporation  for  a beet-sugar 
! factory  have  been  filed  with  the  secretary  of  state  for  the  Peoria  f ac- 
1 tory,  capital  stock  $250,000. 

! Meetings  to  discuss  the  sugar-beet  industry  still  continue  to  be  held 
i at  Quincy,  Decatur,  Springfield,  Peoria,  Galesburg,  and  Ottawa. 

I People  at  Galesburg  are  active  in  the  proposition  to  establish  a factory, 
j The  Moline  Plow  Company,  Moline,  111. , has  out  a complete  line  of 
I agricultural  implements  along  the  line  of  the  sugar-beet  industry 
which  they  have  improved  from  time  to  time.  They  are  keeping 
' abreast  of  the  industry  as  it  develops. 

INDIANA. 

Hamilton  County  is  being  thoroughly  tested,  with  a probability  of 
\ a factory. 

I The  Commercial  Club  and  Board  of  Trade  of  Indianapolis  have 
I taken  steps  to  secure  the  location  in  their  city  of  a plant  for  the  man- 
1:  ufacture  of  beet  sugar.  The  State  board  of  commerce  has  been 
[ induced  to  promote  the  project  and  encourage  the  construction  of  a 
j beet-sugar  factory  at  Indianapolis.  There  is  talk  of  Shelby,  Rush, 
j Decatur,  Bartholomew,  and  Johnson  counties  joining  to  jiroject  and 
I build  a factory  at  Shelbyville.  It  is  claimed  that  English  capitalists 
I will  build  a factory  at  Fort  Wayne.  Most  of  the  arrangements  have 
been  completed.  There  will  probably  be  a factory  built  at  Sellers- 
I burg,  Clark  County. 
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The  Commercial  Club  and  Board  of  Trade  of  Indianapolis  are  look- 
ing out  for  a factory  at  that  place,  and  have  arranged  for  railroad 
rates  for  beet  shipments,  as  follows : 

Per  ton. 

To  30  miles $0.50 

30  to  50  miles . .65 

50  to  To  miles. - . .75  | 

75  to  100  miles 85  j 

I 

The  farmers  will  ask  for  a bounty.  It  seems  likely  that  Fort  Wayne  ; 
will  liave  a beet-sugar  factory  of  350  tons.  Farmers  have  pledged  | 
2,000  acres  of  beets.  Local  capitalists  have  raised  $200,000.  | 

In  the  Kankakee  Yalley,  at  North  Judson,  the  people  have  experi-  i 
mented  extensively  in  the  sugar-beet  culture  and  held  a convention  | 
attended  by  2,000  people.  An  address  was  delivered  by  Judge  Human  | 
Knox,  who  has  given  the  subject  a great  deal  of  attention.  Professor 
Huston,  of  Purdue  University,  Lafayette,  is  alive  in  this  line,  and  ad- 
dressed the  meeting.  Governor  Mount  also  addressed  the  convention. 

lOVYA. 

At  Des  Moines  a committee  consisting  of  John  S.  Emery,  Frank  D. 
Jackson,  and  Robert  Fullerton  are  stimulating  the  interest  in  beet 
sugar  in  the  State.  These  people  hope  to  encourage  the  location  of 
several  factories  within  the  State. 

Jefferson  has  made  a good  showing  and  is  working  to  capitalize  a 
company. 

At  Muscatine  Mr.  Kemble  has  this  matter  in  charge  and  hopes  to 
work  up  an  interest.  They  have  experimented  extensively  at  this 
place,  growing  a good,  high-quality  beet.  This  would  be  a good  j 
location  for  an  Iowa  factory.  • j 

At  Waterloo,  Cedar  Falls,  Mason  City,  Des  Moines,  Ames,  and  Cedar  | 
Rapids  agitation  continues.  Fort  Dodge  wants  a factory.  Some  fifty  j 
persons  have  taken  up  the  question  of  beet  sugar  at  Marshalltown.  I 
Citizens  of  Waukon  have  subscribed  $200,000,  so  it  is  said.  I 

Davenport  is  arranging  to  establish  a factory.  The  question  of  a 
factory  is  being  agitated  at  Keokuk,  Indianola,  Waterloo,  and  Cedar  | 
Rapids.  I 

Mason  City  and  Clear  Lake  carried  on  thorough  experiments  in  ; 
their  respective  sections  during  the  past  year.  It  is  one  of  the  best  | 
adapted  places  in  the  State  for  growing  a good  beet  and  locating  a ! 
factory. 

MARYLAND. 

I 

The  farmers  are  seriously  discussing  a factory  at  Williamsport  ' 
with  small  stations  within  a radius  outside.  The  Williamsport 
Board  of  Trade  contemplates  a factor}^  at  that  place.  (This  idea  ; 
of  small  stations  will  probably  be  abandoned  when  investigated.) 
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MICHIGAN. 

At  Orion,  James  Y.  Clark,  secretary  of  grange,  claims  they  are 
ready.  The  farmers  will  pnsh  a factory. 

At  Alpena,  Alpena  County,  Mayor  Gilchrist,  a large  capitalist, 
offers  to  put  up  a large  factory  if  the  farmers  will  take  hold,  test  the 
beet  problem,  and  grow  the  beets. 

The  plan  for  a factory  at  Essexville  has  been  completed  and  work 
will  be  pushed  in  1899.  Efforts  are  being  made  to  establish  factories 
at  the  following  places : Battle  Creek,  Muskegon,  and  Grand  Rapids. 

A party  has  left  for  Germany  to  inspect  beet-sugar  plants  with  the 
expectation  of  erecting  a plant  at  Detroit  with  $1,000,000  capital. 

A beet-sugar  factory  at  Benton  Harbor  is  assured  as  soon  as  3,500 
acres  of  beets  are  pledged.  A 1350,000  factory  will  be  erected. 

Grand  Rapids  is  striving  for  a factory.  It  is  expected  that  a 500- 
ton  factory  will  be  built  at  Saginaw. 

A company  to  manufacture  beet  sugar  was  organized  in  Wayne 
County  last  year.  One  member  of  the  company  has  been  in  Germany 
during  the  year  studying  the  industry.  Benton  Harbor  and  Saginaw 
are  anxiously  awaiting  the  result  at  Essexville  with  a view  to  estab- 
lishing factories.  At  Benton  Harbor  2,500  acres  have  been  pledged 
by  farmers,  and  a site  has  been  selected  and  money  raised  to  erect  a 
$350,000  factory.  The  factory  contemplated  at  Benton  Harbor  will 
be  a 350-ton  plant.  West  Bay  City  is  determined  to  have  a factory. 
For  some  time  past  the  matter  of  establishing  a factory  at  Battle 
Creek  has  been  agitated. 

The  Port  Huron  Beet-Sugar  Company  claim  they  have  had  most 
promising  results  in  sugar-beet  cultivation  and  they  are  still  holding 
' the  farmers  to  pledge  sufficient  land  to  run  a factory. 

MINNESOTA. 

Tax  Commissioner  P.  M.  Clarke,-  Chicago  and  Great  Western  Rail- 
road, St.  Paul,  Minn.,  claims  that  on  their  road,  30  miles  south  of  the 
city,  is  a fine  location  for  a factory,  and  the  road  will  experiment 
among  the  farmers  extensively  in  raising  sugar  beets. 

Industrial  Agent  W.  J.  Reed,  604  Endicott  Building,  St.  Paul, 
Chicago  and  Great  Western  Railroad,  states  his  desire  to  cooperate 
in  southern  Minnesota,  Iowa,  and  Missouri.  This  same  officer  has 
taken  this  subject  up  in  other  places. 

Kellogg,  Minn. , wanted  considerable  seed  in  order  to  test  the  sugar- 
beet  question. 

At  Stockton,  Winona  County,  the  people  have  organized  the  Amer- 
ican Sugar  Growers’  Society  and  have  four  branches.  Benjamin 
Sherry  is  secretary  of  Stockton  branch. 

The  Chicago  and  (Treat  Western  Railroad,  through  P.  M.  Clarke, 
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St.  Paul,  Minn.,  lias  interested  itself  in  experiments  in  Rich,  Vermil- 
ion, Cannon  River,  and  Prairie  Creek  valleys. 

G.  Seebach,  Austin,  Minn.,  says  the  farmers  have  experimented 
extensively  and  want  a factory.  I visited  this  place,  and  there  are 
many  things  that  make  it  desirable.  I think  the  soil  and  climate 
adapted  and  other  conditions  are  fair. 

Albert  Lea  has  grown  a lot  of  sugar  beets  and  will  sell  them  to  the 
Minneapolis  factory.  This  is  arousing  interest  in  the  factory  ques- 
tion. There  is  a large  Danish  and  German  element  at  Albert  Lea, 
and  conditions  are  all  good  for  establishing  a factory.  Harry  Jones, 
First  National  Bank,  and  W.  A.  Morin  are  the  parties  in  charge. 
Last  year  they  collected  $600  and  raised  100  plats  of  beets  under  a 
competent  superintendent  or  expert  sugar-beet  raiser.  Their  experi- 
ment was  a thorough  test  of  the  county. 

MISSOURI.  I 

It  is  reported  that  the  German- American  Colony  Association  has 
purchased  10,000  acres  in  Clark  County  and  will  build  a beet-sugar  ! 
factory. 

On  the  lands  of  the  Missouri,  Kansas  and  Texas  Railroad  the 
company  and  others  have  made  extensive  experiments  with  sugar 
beets  from  Missouri  to  Texas.  Prof.  H.  H.  Nicholson,  chemist  at 
Lincoln,  Nebr.,  made  the  analyses.  D.  J.  Spricht,  Whitesboro,  Tex., 
is  the  secretary  and  the  one  in  charge  of  this  work. 

MONTANA. 

W.  A.  Clarke,  of  Butte,  Mont.,  is  thinking  very  strongly  of  put- 
ting a factory  in  Montana.  Henry  Allenbrand,  of  Brooklyn,  N.  Y. , 
is  also  contemxdating  a factory  in  Montana. 

NEBRASKA. 

G.  R.  Williams,  president;  W.  N.  Mason,  secretary,  both  of  Omaha, 
have  organized  a company  to  manufacture  beet  sugar,  and  propose 
to  manufacture  glucose  and  starch  after  the  beet-sugar  campaign 
closes. 

The  board  of  trade  at  Fremont  is  trying  to  arrange  for  a 750-ton 
factory. 

W.  N.  Mason,  secretary  of  the  sugar-beet  company  organized  at 
Omaha,  calls  for  a large  amount  of  seed  to  try  the  land  where  the 
factory  will  be  built. 

I.  R.  Alter,  Grand  Island,  Nebr.,  has  experimented  extensivel}" 
with  feeding  pulp  at  Grand  Island,  Nebr.,  and  is  posted  on  its  value 
as  food. 

NEW  JERSEY. 

Trenton  is  thinking  of  a 700-ton  factory.  The  State  bounty  was 
vetoed  by  the  governor.  I 
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NEW  MEXICO. 

At  Albuquerque  a good  showing  has  been  made  in  the  way  of 
sugar-beet  experiments.  Men  prominent  in  this  work  are  A.  Grant 
and  J.  D.  Baraclough. 

Santa  Fe  has  experimented  extensively  in  the  sugar-beet  industry 
and  first-class  results  have  been  obtained  from  this  locality.  The 
people  are  enterprising  and  working  to  establish  a factory.  Capt.  S. 
H.  Day  is  prominent  in  this  work. 

At  Roswell,  Colonel  Eliott  experimented  successfully.  This  is  a 
very  fine  fruit  country,  especially  for  apples.  They  raise  very  fine 
beets  for  the  Pecos  Valley  factory.  Their  irrigation  is  from  a system 
of  artesian  springs. 

Extensive  experiments  were  carried  on  near  Santa  Fe.  The}- 
intend  to  put  a factory  in  next  year. 

A factory  will  be  built  at  Albuquerque  if  the  farmers  will  pledge 
10,000  acres  for  beet  cultivation.  The  prospect  rests  wholly  with 
them ; the  only  thing  now  required  is  that  sufficient  acreage  be  pledged 
for  five  years. 

NEW  Y^ORK. 

Carthage  has  a prospect  for  a factory  in  the  near  future.  Beets 
were  raised  this  year  and  sent  to  Rome.  The  idea  of  penitentiary 
labor  for  raising  sugar  beets  is  being  agitated,  as  this  solves  the  labor 
problem  hy  avoiding  conflict  with  labor  organizations.  It  is  reported 
that  German  capitalists  propose  putting  up  a 1300,000  factory  with  a 
capacity  of  1,000  tons  at  some  convenient  point,  and  Lyons  is  trying 
to  secure  it.  There  is  strong  talk  of  a factory  at  Redwood,  Jefferson 
County;  farmers  agree  to  plant  4,000  acres  for  five  years. 

Buffalo  Beet  Sugar  Company,  capital  $600,000,  is  organized  and  pro- 
poses to  build  a factory  at  Irving.  Chautauqua  Company  has  contracts 
made  with  500  farmers  for  3,000  acres.  Lockport  wants  a factory. 
The  people  are  giving  serious  consideration  to  the  subject  of  a factory 
at  Syracuse.  At  Penn  Yan,  Ed  C.  Wilkins  is  working  for  an  organi- 
zation and  thinks  they  will  have  a factory.  He  is  experimenting  exten- 
sively in  order  to  educate  the  farmers. 

OHIO. 

There  is  talk  of  an  immense  factory  at  Sandusky.  There  is  also  talk 
of  a $50,000  bounty  to  be  distributed  among  manufacturers  in  Ohio. 
The  legislature  failed  to  pass  the  bounty  act,  which  puts  the  question 
off  for  two  years.  The  board  of  trade  at  Springfield  is  trying  to  interest 
farmers  locally  in  the  sugar-beet  business. 

The  secretary  of  Lake  Erie  Beet  Sugar  Company  has  been  in  Ger- 
many for  some  time,  and  has  secured  $500,000  German  capital.  Con- 
tracts for  2,000  acres  of  beets  have  been  secured  and  1,000  more  are 
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desired.  The  Toledo  Beet  Sugar  Company  has  been  active  in  devel- 
oping the  industry  for  that  city. 

The  Erie  County  Sugar  Beet  Association  is  making  some  favorable 
offers  to  secure  a factory.  It  is  claimed  there  will  be  factories  at  Erie, 
Ottawa,  Sandusky,  and  Huron.  The  factory  at  Toledo  will  be  located 
on  the  canal  between  the  Wabash  and  Clover  Leaf  railroads.  It  is 
thought  it  will  be  ready  for  business  next  fall  with  a capacitj^  of  750 
tons  j^er  diem. 

The  Lake  Erie  Beet  Sugar  Company,  of  Sandusky,  is  desirous  of 
entering  into  a five  years’  contract  with  farmers  to  grow  a certain  num- 
ber of  acres  of  beets,  for  which  they  agree  to  pay  84  per  ton.  Bowling 
Green  is  enjoying  at  least  a prospective  boom  for  a factory. 

OREGON. 

Medford  and  vicinity  grew  sugar  beets  of  a very  fine  quality.  Mr. 
Spreckles  is  in  communication  with  them  to  build  a factory.  This  is 
in  the  extreme  southwestern  part  of  Oregon,  and  undoubtedly  will 
hold  out  strong  inducements  for  those  interested  in  this  industry. 

PENNSYLVANIA. 

They  think  a factory  is  assured  for  Erie,  also  for  Bradford.  Read- 
ing claims  to  be  a center  where  a factory  will  be  built.  j 

Local  capitalists  of  Pittsburg  are  talking  strongly  of  establishing  a 
factory. 

There  is  a project  on  foot  to  establish  a factory  opposite  Harrisburg. 

It  is  stated  in  Carlisle  that  the  beet-sugar  factory  enterprise  has 
been  a success,  and  that  between  400  and  500  farmers  have  signed 
contracts.  In  the  vicinity  of  Carlisle  there  is  every  prospect  of  a 
factory. 

SOUTH  DAKOTA. 

In  South  Dakota  there  is  talk  of  erecting  a factory  at  Sturgis. 

The  agricultural  college  established  experimental  tracts  for  growing 
sugar  beets  at  Sioux  Falls,  Aberdeen,  Huron,  and  Yankton.  All 
these  places  are  striving  for  factories.  It  looks  strongly  probable 
that  Sioux  Falls  will  get  a $350,000  plant. 

At  Yankton  the  beet-sugar  question  has  been  discussed;  a $285,000 
factory  is  expected.  The  question  of  a factory  in  the  Black  Hills,  on 
Spear  Fish  River,  is  being  agitated.  There  is  natural  water  power. 

Sioux  Falls  has  organized  a company  and  shown  activity  in  stimu- 
lating the  beet-sugar  enterprise.  ' 

Aberdeen  is  a lively  place,  and  has  taken  a very  active  interest 
in  the  beet-sugar  industry.  They  came  very  near  locating  a factory 
at  one  time,  and  are  still  energetic  in  this  direction.  The  local 
worker  is  S.  W.  Naragang,  of  this  place.  Prof.  J.  H.  Shepard,  of 
Brookings,  is  the  active  promoter  of  the  sugar-beet  industry  in  the 
State. 
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TEXAS. 

The  people  at  Barstow  claim  that  the  Oxnard  Construction  Com- 
pany is  considering  the  proposition  of  putting  up  a factory  there. 

UTAH. 

St.  George  is  negotiating  for  a beet-sugar  factory.  The  Mount  Nebo 
Beet  Sugar  and  Land  Company  will  erect  a 500-ton  plant  next  year. 

VIRGINIA. 

The  question  of  establishing  factories  at  Norfolk,  Newport  News, 
and  Roanoke  is  being  considered.  Richmond  is  seriously  considering 
the  question. 

WASHINGTON. 

At  Spokane  they  have  organized  a company  backed  by  the  railroad, 
and  have  made  a very  fine  showing  and  will  probably  put  in  a factory. 

The  chances  seem  good  for  establishing  a factory  at  Walla  Walla. 
A mass  meeting  was  held  there,  and  an  offer  was  made  to  erect  a fac- 
tory of  1,000  tons,  provided  a bonus  of  1100,000  was  raised.  The 
Walla  Walla  Commercial  Club  thinks  the  $100,000  bonus  demanded 
can  easily  be  raised.  A Salt  Lake  company  offers  to  put  in  a million- 
dollar  factory,  and  demands  that  after  twenty  or  thirty  days’  trial  a 
bonus  of  $100,000  shall  be  paid.  The  bonus  can  be  paid  in  beets. 

Scott’s  company  proposes  to  erect  a factory  at  Waverly. 

WISCONSIN. 

At  Kilbourn,  L.  Stowe,  jr.,  is  taking  great  interest  among  the 
farmers  in  testing  the  sugar-beet  industry. 

There  is  a strong  probability  of  a factory  at  Merrillan;  also  a 500- 
ton  factory  at  Greenbay.  At  Merrillan  a factory  was  to  have  been 
built  of  400  tons  capacity.  Two  thousand  five  hundred  acres  of  land 
were  offered  as  a bonus.  This  is  now  offered  for  sale,  but  will  be 
withdrawn  if  somebody  will  accept  it  as  a bonus  and  build  the  factory. 

The  Northwestern  Beet  Sugar  Company  has  filed  a trust  deed,  given 
by  it  to  the  American  Savings  Trust  Bank,  Chicago,  covering  35,000 
acres  of  land  in  Clark  County. 

Experiments  in  Growing  Sugar  Beets  in  1898. 

The  following  is  a brief  review  of  the  work  done  in  the  various 
States  during  the  past  year,  summarizing  results  and  status  of  sugar- 
beet  growing,  as  represented  by  officers  of  the  various  State  experi- 
ment stations: 


54 


PROGRESS  OF  BEET-SUGAR  INDUSTRY. 


ARIZONA. 

Prof.  C.  S.  Parsons,  director. 

Arizona  changed  its  method  of  experimenting  this  year,  and  experi- 
ments were  carried  on  under  a much  improved  plan.  Ten  plats  were 
selected,  varying  from  one-half  to  an  acre  in  size.  The  farmers  gave 
the  land ; the  station  did  the  work  and  furnished  all  machinery.  The 


results  were : 

Average  sugar  content per  cent. . 13. 8 

Average  purity  coefficient do 78. 5 

Average  tonnage  of  beets  per  acre 13.9 

Sugar  yield  per  acre . _ pounds. . 2, 470 


These  10  plats  were  all  raised  near  Phoenix,  in  Salt  River  Valley. 

Arizona  offers  no  bounty  on  home  manufacture  of  sugar. 

IDAHO. 

Dr.  C.  W.  McCurdy,  professor  of  chemistry,  in  charge  of  beet 
culture. 

Xampa,  Canyon  County;  Blackfoot  or  Idaho  Falls,  Bingham  County; 
and  Latah  County,  located  in  Clearwater  Valley,  are  suggested  as  the 
best  localities  for  manufacturing  sugar  and  growing  sugar  beets. 
Farmers  report  average  yield  per  acre,  15  tons;  average  cost  per 
acre,  $20. 

In  1897  the  combined  results  of  four  years’  work  and  the  average 
of  635  analyses  gave  14.56  per  cent  in  sugar,  with  a purity  coefficient 
of  84,  and  with  a maximum  of  21.9  per  cent  in  sugar. 

The  State  at  present  offers  no  bounty  on  domestic  sugar. 

ILLINOIS. 

Prof.  E.  Davenport,  director,  under  whose  direction  sugar  beets 
are  grown.  Report  is  made  by  Prof.  P.  G.  Holden,  his  assistant. 

Out  of  1,200  pounds  of  seed  furnished  to  the  different  communities, 
each  had  agreed  to  grow  at  least  4 quarter-acre  patches.  Five  places — 
Decatur,  Springfield,  Quincy,  Galesburg,  and  Peoria — organized  and 
raised  a fund  of  8500  each,  and  engaged  the  services  of  an  expert  to 
look  after  the  work.  Four  other  places — Ottawa,  Kankakee,  Mattoon, 
and  Rock  Island — organized  and  carried  out  the  work  under  the  direc- 
tion of  the  experiment  station.  Nine  or  10  acres  of  beets  were  grown 
by  each  of  the  nine  communities.  Fifteen  other  communities  grew 
4 quarter-acre  patches  each.  Experiments  seem  to  show  that  the 
northern  two-thirds  of  the  State  is  best  adapted  for  growing  sugar 
beets.  The  cost  of  growing  beete  in  the  fields  under  the  management 
of  an  expert  varied  from  828  to  836  per  acre.  This  included  subsoil- 
ing and  rent  of  land,  the  latter  varying  from  85  to *810  per  acre.  The 
yield  varied  from  12  to  26  tons  per  acre  of  topped  beets  ready  for 
factory. 
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Where  the  beets  were  grown  under  the  direction  of  this  expert, 
factory  methods  were  used,  and  lectures  with  illustrations  given  at 
stated  periods.  Five  and  one-half  acres  were  grown  at  the  station, 
the  average  cost,  including  rent,  being  835.90  per  acre.  The  yield 
of  topped  beets  on  clover  sod  was  23.  65  tons  per  acre.  The  yield  of 
topped  beets  on  corn  stubble  was  18.65  tons  per  acre. 

Peoria  and  Pekin  have  combined  and  begun  the  erection  of  a 700- 
ton  factory  at  Pekin  under  the  corporation  name  of  The  Illinois  Sugar- 
Refining  Company  of  Peoria.  The  businessmen’s  association  pushed 
through  this  sugar-beet  growing  enterprise  at  the  various  places, 
aided  by  the  farmers’  institutes. 

The  State  offers  no  bounty  for  the  production  of  domestic  sugar, 
but  the  same  is  being  agitated  in  the  present  legislature. 

INDIANA. 

Prof.  C.  S.  Plumb,  director,  under  whose  direction  the  experiments 
in  sugar  beets  are  conducted. 

Experiments  seem  to  indicate  that  the  best  section  for  growing 
sugar  beets  is  in  the  northern  part  of  the  State.  Very  favorable 
reports  are  made  from  Allen,  Jaspar,  Starke,  and  Pulaski  counties. 
Experiments  indicate  that  from  12  to  13  tons  per  acre  of  beets  can  be 
raised.  At  present  the  State  pays  no  bounty  on  the  manufacture  of 
domestic  sugar. 

IOWA. 

Prof.  C.  F.  Curtiss,  director,  under  whose  supervision  sugar  beets 
are  grown. 

The  system  of  experimentation  in  the  State  was  modified  from  that 
of  general  distribution  of  seeds  to  that  of  stimulating  localities  to 
organize  and  grow  beets  on  fewer  and  larger  plats  in  a more  system- 
atic manner.  Among  the  places  participating  and  which  have  taken 
an  active  interest  for  some  years  were  Dubuque,  Hedrick,  Jefferson, 
Cedar  Falls,  Waterloo,  Mason  City,  Muscatine,  and  Burlington.  On 
the  experiment-station  ground  beets  were  raised  on  20  plats,  experi- 
ments including  different  methods  of  cultivation,  thinning  different 
distances  in  the  row,  planting  the  rows  at  various  widths,  and  appli- 
cation of  salt  and  lime  and  different  qualities  of  farmyard  manure. 
Samples  were  taken  for  analyses  at  five  different  periods,  and  the 
results  are  shown  below.  The  samples  of  each  date  averaged  as 
follows : 


Date. 

1 

1 Sugar. 

Purity. 

October  15 

.Per  cent. 
12.58 

Per  cent. 
81.50 

October  22 

12.23 

81.23 

October  ,‘i9 

12.88 

84.89 

November  4 

13.94 

86. 93 

November  17 

12.29 

77.58 
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It  will  be  observed  that  samples  taken  November  17  were  inferior 
in  quality  to  those  taken  on  previous  dates.  As  the  • same  care  was 
taken  in  harvesting  at  each  period,  it  can  be  accounted  for  by  the 
fact  that  heavy  rains  previous  to  this  date  caused  a new  growth,  and 
this  affected  the  purity  and  sugar  content. 

Best  results  were  obtained  from  beets  in  rows,  planted.  20  inches 
apart,  the  order  of  preference  in  width  apart  of  rows  being  20,  16,  24, 
and  28  inches. 

MICHIGAN. 

Prof.  Clinton  D.  Smith,  director,  under  whose  supervision  sugar 
beets  are  grown. 

Methods  of  experimentation  in  growing  sugar  beets  were  changed 
somewhat  this  year,  it  being  the  endeavor  to  confine  the  experiments 
to  larger  plats  under  more  careful  supervision,  having  in  view  the 
idea  of  securing  as  accurate  data  as  possible  on  the  cost  of  raising 
sugar  beets,  which  was  found  to  be  from  $25  to  $40  per  acre. 

The  whole  of  the  southern  peninsula  of  Michigan  is  giving  good 
results  in  growing  sugar  beets  and  has  for  several  years  past.  The 
best  have  appeared  to  come  from  Manistee  and  Oakland  counties  and 
along  the  western  border  of  the  State.  There  is  a strong  probability 
of  another  factory  being  built  at  Bay  City  and  one  at  West  Ba}^  City; 
also  companies  are  organized  and  capital  raised  for  building  factories 
at  Alma,  Detroit,  Rochester,  and  Benton  Harbor.  The  following 
places  are  also  endeavoring  to  organize  the  beet-sugar  industry: 
Saginaw,  Grand  Rapids,  Kalamazoo,  and  Port  Huron. 

The  State  offers  a bounty  of  1 cent  per  pound  for  all  sugar  made  in 
the  State,  on  condition  that  the  factory  pay  the  farmers  $4  a ton  for 
beets  containing  12  per  cent  of  sugar.  A factory  of  350  tons  capacity 
was  built  and  operated  this  year  for  the  first  time  at  Bay  City. 

MINNESOTA. 

Prof.  W.  M.  Liggett,  director;  beet-sugar  work,  under  the  direction 
of  Prof.  Harry  Snyder,  chemist. 

The  beets  grown  at  the  experiment  station  contained  from  16  to  18 
per  cent  sugar,  with  a purity  coefficient  of  from  82  to  88. 

About  2,800  acres  of  beets  altogether  were  raised  in  this  State  this 
year.  A factory  of  300  tons  daily  capacity  is  in  operation  for  the 
first  time  at  St.  Louis  Park,  near  Minneapolis. 

Out  of  11,000  samples  of  beets  tested  by  the  chemist  of  the  factory, 
the  average  sugar  content  was  14.04  per  cent,  with  an  average  purity 
coefficient  of  83. 

The  station  has  been  making  analyses  of  various  limestones 
throughout  the  State  and  has  located  at  least  five  quarries  where 
high-grade  limestone  may  be  obtained,  suitable  for  beet-sugar  pro- 
cesses. The  average  sugar  content,  as  shown  by  the  chemist  of  the 
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factory  at  St.  Louis  Park,  which  is  14.04  per  cent,  agrees  very  closely 
with  the  average  at  the  station,  which  for  the  past  ten  years  has  been 
14.22  per  cent.  This  demonstrates*the  reliability  of  station  forecasts 
based  on  scientific  and  experimental  data. 

The  average  cost  for  growing  sugar  beets  in  the  State  is  from  $30 
to  $35.  The  average  tonnage  per  acre  is  14  to  18  tons. 

Every  arrangement  is  being  made  to  construct  a factory  at  Win- 
throp,  it  is  stated,  having  a capacity  of  350  tons. 

The  State  pays  a bounty  of  1 cent  per  pound  on  all  high-grade  refined 
sugar  produced  within  its  borders. 

MISSOURI. 

Prof.  H.  J.  Waters,  director,  under  whose  supervision  the  sugar 
beets  are  grown. 

Sugar-beet  seed  was  distributed  to  about  1,200  farmers  this  year, 
and  results  have  not  yet  been  tabulated.  The  localities  showing  the 
best  indications  for  growing  sugar  beets  are  in  the  northwestern  cor- 
ner of  the  State,  comprising  the  counties  of  Schuyler,  Scotland, 
Clark,  Lewis,  Knox,  and  Adair. 

No  bounty  is  paid  by  the  State  at  present  for  the  production  of 
domestic  sugar. 

MONTANA. 

Prof.  S.  M.  Emery,  director,  under  whose  direction  sugar  beets  are 
grown. 

Considerable  interest  is  being  developed  in  this  State. 

The  following  are  the  averages  from  beets  sent  in  from  outside 


ranches  : 

Average  weight ounces . . 29 

Average  sugar  in  the  beet. per  cent.  - 17. 66 

Average  purity  coelficient 82. 9 

Results  of  beets  grown  on  the  experimental  farm: 

Average  weight ounces. . 21.4 

Average  sugar  in  the  beet per  cent.  _ 13. 62 

Average  purity  coefficient  - . 78. 32 


NEBRASKA. 

Dr.  George  E.  MacLean,  director;  beet-sugar  experiments  under 
direction  of  Professor  of  Chemistry  H.  H.  Nicholson. 

The  sections  of  this  State  producing  the  best  beets  are  in  the  north- 
eastern and  west  central  districts. 

Experiments  have  shown  that  the  cost  of  producing  beets  is  about 
$30.  The  average  tonnage  per  acre  is  11  to  12. 

There  are  two  factories  in  the  State,  located  at  the  following  places : 
Grand  Island  and  Norfolk;  each  has  a capacity  of  about  300  tons. 

. There  is  no  bounty  paid  by  the  State  at  the  present  on  domestic 
sugar. 
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NEVADA 

Prof.  J.  E.  Stubbs,  director. 

On  account  of  lack  of  snow  last  winter,  and  the  consequent  dry 
season,  the  farmers  were  not  able  to  "row  beets  successfully. 

The  western  section  of  the  State  shows,  perhaps,  the  best  conditions 
for  producing  sugar  beets  of  good  quality. 

Quite  a number  of  samples  were  analyzed,  sugar  in  the  beet  being 
16  per  cent,  with  an  average  coefficient  of  purity  of  85. 

This  State  at  present  oifers  no  bounty  for  the  production  of  domes- 
tic sugar. 

NEW  MEXICO. 

Beet-sugar  experiments  under  the  direction  of  Prof.  Arthur  Goss, 
professor  of  chemistry. 

The  seeds  were  sent  to  fewer  persons  this  year,  the  list  comprising 
those  who  did  the  best  work  last  year.  Beets  were  also  grown  at  the 
station.  The  sugar  content  all  over  the  several  sections  of  the  terri- 
tory was  remarkably  high.  The  indications  are  that  the  northern 
part  of  the  State  is  best  adapted  for  growing  sugar  beets,  especially 
in  the  Animas  Valley,  in  San  Juan  County,  and  around  Santa  Fe,  in 
Mora  County.  Good  reports  also  come  from  Taos  and  Chaves 
counties. 

This  State  already  has  a factory  at  Eddy,  in  the  Pecos  Valley.  This 
naturally  gives  stimulus  to  the  enterprise  in  establishing  this  industry 
in  other  parts  of  the  State,  notably  at  Santa  Fe  and  Roswell. 

New  Mexico  pays  no  bounty  at  present  on  the  production  of  domestic 
sugar,  but  the  capital  invested  in  the  industry  is  not  taxed. 

NEW  YORK. 

Geneva  station;  Prof.  W.  H.  Jordan,  director. 

This  station  has  conducted  experiments  in  sugar-beet  raising  in 
eleven  counties.  In  one  or  two  places  in  each  county  half -acre  plats 
were  planted.  Besides  this,  small  lots  of  seed  were  distributed  to 
quite  a number  of  farmers.  Data  is  not  yet  complete  as  to  the 
results.  Factories  have  been  built  and  operated  during  the  past  year 
as  follows:  At  Rome,  a factory  having  a capacity  of  200  tons;  at 
Binghamton,  a factory  of  300  tons. 

There  is  a strong  probability  of  factories  at  the  following  places : 
Penn  Yan  and  Dunkirk.  This  State  is  at  present  paying  a bounty  to 
the  manufacturer  of  1 cent  per  pound.  This  is  paid  on  the  condition 
that  the  farmers  shall  receive  per  ton  for  the  beets.  Before  this 
bounty  was  secured  the  manufacturers  proposed  to  pay  $4  per  ton, 
and  if  the  bounty  were  removed  the  prices  would  probably  return  to 
that  figure. 
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NORTH  DAKOTA. 

Prof.  J.  H.  Worst,  director;  experiments  under  the  direction  of 
Prof.  E.  F.  Ladd,  chemist. 

Sixteen  samples  were  received  from  the  State,  with  the  following 


results : 

Maximmn  per  cent  of  sugar 20. 20 

Minimum  per  cent  of  sugar.  9. 92 

Average  per  cent  of  sugar 14. 38 

Coefficient  of  purity 79.4 


Yield  of  beets  per  acre,  7 to  18  tons. 

The  two  southern  tiers  of  counties  east  of  the  Missouri  River  are 
best  suited  for  the  sugar-beet  industry. 

The  cost  per  acre  for  raising  sugar  beets  ranges  between  120  and  $25. 

This  State  at  the  present  offers  no  bounty  on  the  manufacture  of 
domestic  sugar. 

OHIO. 

Sugar-beet  work  under  Professor  of  Chemistry  A.  P.  Selby. 

Seed  was  sent  out  quite  generally  over  the  State.  The  results  have 
not  yet  been  compiled.  The  section  of  the  State  showing  the  best 
conditions'  for  growing  the  sugar  beet  is  the  northern  part,  especially 
near  the  lake  shore.  The  districts  around  Springfield  have  also  given 
good  results. 

The  average  yield  of  beets,  as  shown  by  experiments,  is  about  10  to 
12  tons  per  acre.  There  is  a strong  probability  of  a factory  at  San- 
dusky, to  be  built  by  the  Lake  Erie  Beet  Sugar  Company. 

This  State  offers  no  bounty  for  the  manufacture  of  domestic  sugar. 

OREGON. 

All  sugar  experiments  under  the  direction  of  Professor  of  Chemis- 
try G.  W.  Shaw. 

About  250  analyses  have  been  made  during  the  past  year  of  beets 
grown  in  the  State,  with  results  as  follows:  Average  per  cent  of  sugar 
in  the  juice,  15.12;  average  purity  coefficient,  85. 

' The  places  in  the  State  indicating  the  best  results  and  the  best  con- 
ditions for  producing  sugar  beets  are  eastern  and  southern  Oregon, 
particularly  Union,  Umatilla,  and  Malheur  counties,  in  the  eastern 
part  of  the  State,  and  Jackson  County,  in  the  southern  part. 

Experiments  indicate  that  the  average  cost  of  producing  sugar 
beets  is  about  $30  per  acre,  with  an  average  yield  of  about  15  tons  per 
acre  under  proper  cultivation.  A factory  was  built  and  equipped 
and  started  in  operation  this  year  at  Lagrande,  in  Union  County^ 
There  is  strong  probability  of  factories  at  Ontario,  Malheur  County, 
and  at  Medford,  Jackson  County. 

At  present  the  State  of  Oregon  does  not  offer  any  bounty  either  on 
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beets  or  sugar;  but  there  is  now  pending  before  the  legislature  a bill 
for  a bounty  on  beets,  with  a strong  probability  of  passing.  ‘ 

SOUTH  DAKOTA. 

Dr.  J.  H.  Shepard,  professor  of  chemistry,  in  charge  of  the  beet-  | 
sugar  experiments.  i 

Experiments  have  been  conducted  on  a commercial  scale  at  five  ' 
points  in  the  State;  about  5 plats  in  each  place  have  been  cultivated,  i 
varying  from  one-fourth  of  an  acre  to  an  acre  in  area.  The  prime 
object  is  to  ascertain  the  cost  per  acre  of  raising  beets.  The  sections  | 
showing  the  best  results  are  Big  Sioux  Valley,  the  James  River  Yal-  j 
ley,  and  a section  in  the  Black  Hills.  In  the  work  this  year  the  cost  | 
varied  from  $25  to  $50;  $30  is  probably  about  the  right  figure.  No  j 
proper  tools  or  workmen  acquainted  with  the  work  were  available. 
The  tonnage  this  year  runs  from  10  to  20  per  acre.  Strong  efforts  are 
being  made  to  locate  a factory  at  Sioux  Falls.  Data  is  not  yet  com- 
piled as  to  results,  but  beets  grown  in  South  Dakota  have  always  j 
shown  a very  high  sugar  content  and  purity.  Results  from  this  State  | 
are  among  the  best  in  the  United  States.  j 

This  State  now  offers  a bounty  of  1 cent  per  pound  on  all  beet  | 
sugar  manufactured  in  the  State.  ! 

I 

WASHINGTON.  ' 

Professor  of  Chemistry  Elton  Fulmer,  in  charge  of  the  beet-sugar  | 
experiments.  I 

No  data  is  furnished  as  to  the  results  of  experiments  this  year,  but 
the  districts  showing  good  results  are  Yakima,  Kittitas,  Lincoln,  Spo-  | 
kane,  Whitman,  and  Walla  walla  counties.  Experiments  indicate  j 
that  the  cost  of  raising  beets  is  about  $30  per  acre,  and  that  from 
18  to  20  tons  per  acre  can  be  grown.  Fairfield  and  Waverly,  in  Spo-  j 
kane  County,  and  Walla  Walla,  in  Walla  walla  County,  have  shown  ' 
good  results  in  growing  beets,  and  efforts  are  being  made  to  establish 
factories  at  these  places.  The  establishment  of  a factory  at  Walla 
Walla  is  quite  probable.  i 

This  State  now  pays  a bounty  of  1 cent  per  pound  on  the  manufac- 
ture of  sugar;  one-half  cent  goes  to  the  beet  grower  and  one-half  cent 
to  the  manufacturer. 

WISCONSIN. 

Prof.  W.  A.  Henry  director;  Prof.  F.  W.  Woll,  chemist  of  the  ^ 
station,  in  charge  of  beet-sugar  experiments.  : 

The  experiments  were  carried  on  in  this  State  this  year  in  a more  • 
detailed  way,  and  by  farmers  who  had  the  most  experience.  The 
purposes  of  the  experiments  this  year  were  three:  First,  variety 
tests;  second,  fertilizer  tests,  and,  third,  tests  of  sugar  beets  grown 
by  Wisconsin  farmers  in  different  parts  of  the  State  with  seeds  sent 
out  by  the  Department  of  Agriculture. 
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The  average  results  of  the  tests  were  as  follows : 


, Year. 

Number 

of 

samples. 

Sugar 
in  juice. 

Purity 

coeffi- 

cient. 

Yield 

per 

acre. 

1897  

1,663 

93 

253 

Per  cent. 
12. 67 
14. 35 
15.15 

74.1 

80.4 

78.3 

Tons. 

12.8 

14.9 

12 

1897  (substations). - 

1898 

It  is  believed  the  average  tonnage  per  acre  for  1898  is  more  nearly 
the  correct  figure,  since  greater  attention  was  given  to  secure  accurate 
data. 


Analyses  of  Samples  at  State  Experiment  Stations. 

The  various  experiment  stations  of  the  United  States  have  been 
making  some  very  careful  experiments  with  beets  grown  in  different 
parts  of  their  respective  States  under  special  regulations  prescribed 
by  the  stations.  The  following  tables  compiled  by  these  stations  show 
the  results  of  chemical  analyses  of  the  beets  produced  and  other 
interesting  data. 

The  tables  are  mostly  for  the  work  of  1897,  because  that  of  1898  is 
not  yet  compiled  and  published.  In  a few  cases*  however,  advance 
sheets  showing  results  for  1898  prior  to  publication  at  the  stations 
have  been  sent  and  are  included  in  the  tables. 

Some  of  the  States  in  the  sugar-beet  section  failed  to  send  me  bul- 
letins of  their  work  for  either  of  these  years,  as  requested,  and  there- 
fore I am  not  able  to  furnish  results  in  such  States.  The  tables  follow. 

THE  UNITED  STATES,  1897. 

Comparative  analyses  by  States, 


[Compiled  by  the  Idaho  Experiment  Station.] 


States. 

Sea- 

son. 

Yield 
per  acre. 

Number 
of  anal- 
yses av- 
eraged. 

Sugar  in 
juice. 

Coeffi- 
cient of 
purity. 

Sugar  con- 
tent of 
sweetest 
single 
beets  as 
analyzed 
by  the  sta- 
tions. 

Arizona 

1897 

Tons. 

15.0 

41 

Percent. 

11.80 

73.6 

Per  cent. 
17.70 

Colorado 

1897 

16.0 

51 

15.50 

81.6 

23.00 

Idaho 

1897 

15.0 

41 

15.17 

87. 55 

21.90 

Illinois 

1897 

12.5 

314 

12.70 

76. 70 

17.  ,50 

Indiana 

1897 

13.0 

307 

12. 80 

80.60 

22.90 

Iowa 

1897 

22.0 

663 

13. 70 

77.40 

U7.40 

Kansas  

1897 

160 

11.88 

76.40 

Michigan 

1897 

15.0 

465 

16.40 

84.00 

22.30 

Missouri 

1897 

15.0 

304 

11.14 

71.00 

21.02 

Montana 

1897 

1.5.0 

136 

17. 10 

81.90 

20.00 

Nebraska  (average,  5 years) 

13.0 

10,000 

19 

13.60 

81.50 

22.90 

Nevada 

1897 

10.0 

18.63 

23. 80 

New  York: 

Ithaca 

1897 

16.9 

495 

16.91 

83.50 

21.  .50 

Geneva.. . 

1897 

12.0 

140 

15.30 

82.50 

New  Mexico 

1897 

16.0 

274 

14.46 

78.00 

22.5 

Ohio 

1897 

10.0 

607 

14.00 

78.7 

20.00 

Oregon  

1897 

18.5 

206 

15.24 

84.36 

23.80 

South  Dakota 

1897 

21.9 

951 

16.40 

8.5.60 

22.90 

Utah . 

1897 

17.2 

269 

14.24 

83. 10 

23.00 

W ashington  ^ 

1897 

18.0 

521 

17.06 

91.3 

23.60 

Wyoming 

1897 

15.0 

34 

18.00 

82.3 

25.  .50 

^ Average  of  ten  samples.  ^ The  average  of  10-acre  plats. 
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ARIZONA,  189S. 

Final  results  on  sugar-beet  plats  near  Phoenix,  Ariz.,  1S9S. 


Location  of  plat. 

Date  of 
sowing. 

Date  of 
harvest- 
ing. 

Number 
of  beets 
per 
square 
rod. 

Average 
weight 
of  beets 
dug. 

1 Yield 
i per 
acre. 

i 

Sugar  in 
beets. 

Coeffi- 
cient of 
purity. 

Approx- 
imate 
yield  of 
sugar 
per  acre. 

Grier  ranch 

Feb.  25 

July  16 
July  22 
Julv  26 
Julj'  27 

116 

Ounces. 

24 

Tons. 
1 151 

Per  cent. 
11.1 

75. 5 

Pounds. 
2, 555 

Murphy  ranch 

Feb.  24 

161 

11? 

9 

15.7 

82.1 

2,210 
3,395 
1,200 
2,705 
2,085 
2,655 
2,600 
2, 525 

Christ  y ranch 

do ... 

184 

18 

164 

14.1 

78.7 

Canaigre  ranch 

Feb.  22 

201 

4? 

lo|^ 

4| 

134 

loi 

17.5 

86.0 

Canaigre  ranch 

do ... 

182 

13.7 

77.1 

Indian  school 

Feb.  21 

July  ^ 
Jul^  30 

188 

l*Vij 

15 

13.3 

80.6 

Fowler  ranch 

Jan.  — 

175 

l^V 

161 

15.1 

75. 4 

Fowler  ranch 

Mar.  1 

171 

19 

12.0 

74.8 

Hough  ranch-  

Mar.  14 

Aug.  2 
Aug.  3 

168 

17 

141 

12.3 

77.4 

Experiment  - station 
farm 

Feb.  26 

138 

2U 

1.^ 

13.0 

77.2 

2,785 

Average..  

168 

15.6 

12.9 

13.8 

78.5 

2,470 

COLORADO,  1897. 

EFFECT  OF  FREEZING  ON  BEETS. 

When  the  beet  fields  on  the  college  farm  were  harvested  several 
small  patches  were  left  and  allowed  to  freeze.  After  the  tops  had 
frozen  and  thawed  several  times,  the  whole  was  covered  with  a thick 
layer  of  straw.  Samples  of  these  beets  were  analyzed  at  various 
times  up  to  the  middle  of  January,  1898.  From  near  the  edge  of  the 
straw  some  beets  were  dug  that  had  been  partially  frozen. 

The  first  beet  analyzed  had  been  only  slightly  frozen.  It  was  cut 
into  thirds  by  weight  and  each  third  analyzed. 


Sugar. 

Coeffi- 
cient of 
purity. 

Coper  third 

Per  cent. 
12.9 

78.7 

Middle  third 

12.0 

91.1 

Bottom  third 

12,0 

81.4 

The  second  beet  had  been  decidedly  frozen.  ^ 


Sugar. 

Coeffi- 
cient of 
purity. 

Upper  third,  all  frozen 

Per  cent.\ 
10.9 

73.2 

Middle  third,  partly  frozen 

11.2 

70.3 

Bottom  third,  not  frozen 

14.3 

88.3 

Here  the  effect  of  the  freezing  seems  to  have  been  to  drive  the 
sugar  into  the  lower  part  of  the  beet. 
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EFFECTS  OF  RIPENING. 

In  the  ripening  of  sugar  beets,  there  is  not  only  an  increase  of 
sugar  and  consequently  a relative  decrease  of  the  impurities,  but 
there  is  also  an  absolute  decrease  of  impurities.  This  is  shown  in  the 
next  to  the  last  column  of  the  following  table,  which  is  based  on  the 
results  of  about  two  hundred  analyses  of  the  Colorado  beet  crop  of 
1897. 


Beets 
ranging  in 
per  cent 
of  sugar 
from— 

Water. 

Total 

solids. 

Insolu- 
ble fiber. 

Sugar. 

Soluble 

impuri- 

ties. 

Coeffi- 
cient of 
purity. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

8 to  11 

81.0 

19.0 

5.0 

9.9 

4.1 

70.2 

11  to  12 

79.7 

20.3 

5.0 

11.6 

3.7 

76.0 

12  to  13 

78.8 

21.2 

5 0 

12.5 

3.7 

77.0 

13  to  14 

77.9 

22.1 

5.0 

13.5 

3.6 

78.8 

14  to  15 

77.1 

22.9 

5.0 

14.4 

3.5 

80.9 

15  to  16 

76.1 

23.8 

5.0 

15.4 

3.4 

82.0 

16  to  17 

75. 4 

24.6 

5.0 

16.5 

3.1 

84.1 

17  to  20 

73.8 

26.2 

5.0 

18.2 

3.0 

85.8 

QUALITY  OF  CROP. 

In  making  any  estimate  of  the  quality  of  the  beets  raised  in  Colo- 
rado in  1897  it  is  of  course  unfair  to  use  any  of  the  analyses  made  of 
crops  that  were  known  to  be  unripe.  By  the  middle  of  October  it  is 
fair  to  presume  that  the  sugar  content  had  about  reached  its  full 
limit.  There  were  51  samples  reported  after  that  date,  ranging  from 
10.5  per  cent  sugar  with  a purity  coefficient  of  72.4  to  20.9  per  cent 
sugar  with  a purity  coefficient  of  85.3,  the  average  being  15.5  per 
cent  sugar  with  a purity  coefficient  of  81.6.  What  has  been  done  by 
these  growers  on  their  first  attempt  ought  certainly  to  be  equaled  on 
a large  scale  for  factory  use  when  they  are  better  acquainted  with 
the  best  methods. 

IDAHO,  1897. 

The  results  of  the  past  year  were  rather  disappointing.  Only  41 
samples  were  analyzed,  including  20  from  the  station ; though  seed 
was  distributed  gratuitously  to  114  farmers,  representing  41  sections, 
yet  only  50  farmers  forwarded  beets  from  13  localities.  Late  distri- 
bution of  seed,  insect  pests,  jack  rabbits,  drought,  and  insufficient 
care  were  factors  that  contributed  to  failure.  Samples  analyzed,  41 ; 
sugar  content,  15.17;  purity,  87.55.  The  20  samples  grown  by  the 
station  gave  in  sugar  15.28,  in  purity  92.55.  The  21  samples  grown 
elsewhere  gave  in  sugar  15.07,  in  purity  82.78.  The  highest  readings 
were  19.00  and  95.10  in  sugar  and  purity  respectively;  the  lowest,  10.1 
and  81.81.  Places  represented  were  Genesee,  Moscow,  Kendrick, 
Juliaetta,  Rathdrum,  American  Falls,  Payette,  Paris,  Leduc,  Clarkia, 
Anderson,  Newport,  and  Grange ville. 
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ILLINOIS,  1897. 

Analyses  of  sugar  beets  from  station  farm. 


Laboratory  number. 


Average 


Average. 


Average 


Average 


Average. 


Average. 


Average 


Average 


Average 


Average. 


Har- 
vested 
and  ana- 
lyzed. 

Average 

weight. 

Sugar  in 
beets. 

Sugar  in 
juice. 

Solids  in 
juice. 

Purity 

coeffi- 

cient. 

Sept.  14 

Ounces. 

10.8 

Per  cent. 
13.2 

Per  cent. 
13.9 

Per  cent. 
16.8 

82.5 

....do... 

10.6 

13.8 

14.6 

17.5 

83.1 

8.8 

13.7 

14.4 

16.8 

85.6 

9.2 

13.4 

14.1 

16.7 

84.1 

9.9 

13.5 

14.3 

17.0 

83.8 

Sept.  21 

11.2 

14.1 

14.8 

17.9 

82.9 

9.4 

14.7 

15.5 

18.2 

85.0 

-...do... 

7.6 

13.4 

14.1 

17.2 

82.3 

9.2 

13.7 

14.4 

17.2 

84.0 

9.4 

14.0 

14.7 

17.6 

83.6 

Sept.  28 

9.4 

14.1 

14.8 

17.8 

8-3.2 

....do... 

12.8 

13.6 

14.3 

17.3 

82.6 

9.4 

13.7 

14.4 

16.9 

85.1 

10.0 

14.8 

15.5 

18.2 

85.4 

10.4 

14.1 

14.8 

17.6 

84.1 

Oct.  5 

10.8 

15.3 

16.1 

19.2 

83.5 

14.2 

14.9 

15.7 

18.9 

83.0 

12.6 

13.6 

14.3 

17.1 

83.6 

12.0 

14.5 

15.3 

18.2 

84.1 

12.4 

14.6 

15.4 

18.4 

83.6 

Oct.  12 

12.6 

13.2 

13.9 

16.7 

83.4 

....do... 

14.6 

13.4 

14.1 

16.7 

84.2 

12.8 

14.0 

14.8 

17.3 

a5.i 

13.2 

14.3 

15.0 

17.6 

85.1 

13.3 

]3.7 

14. 5 

17.1 

84.5 

Oct.  19 

13.8 

13.6 

14.4 

17.3 

83.0 

12.0 

15.2 

16.0 

19.1 

83.8 

19.6 

14.2 

14.9 

17.4 

85.6 

16.6 

14.0 

14.7 

17.3 

85.0 

15.5 

14.3 

15.0 

17.8 

84.4 

Oct.  26 

12.6 

14.3 

15.1 

18.0 

83.8 

-...do... 

13.4 

13.4 

14.1 

17.0 

83.1 

9.8 

14.2 

14.9 

17.5 

85.2 

....do... 

13.4 

14.0 

14.8 

16.7 

88.6 

12.3 

14.0 

14.7 

17.3 

85.2 

Nov.  2 

13.0 

13.5 

14.3 

17.4 

81.9 

15. 6 

13.8 

14.6 

17.5 

83.2 

12.6 

14.7 

15. 5 

18.4 

84.2 

15.6 

14.7 

15. 5 

17.9 

86.6 

14.2 

14.2 

15.0 

17.8 

84.0 

Nov.  9 

14.8 

14.1 

14.9 

17.9 

82.8 

-...do... 

12.8 

16.1 

16.9 

19.8 

S5.3 

13.6 

15.3 

16.1 

18.8 

85.6 

12.8 

15.4 

16.2 

18.6 

87.0 

13.5 

15.2 

16.0 

18.8 

85.2 

Nov.  16 

19.2 

14.3 

15. 0 

17.6 

85.5 

19.8 

13.4 

14.1 

17.0 

82.9 

17.8 

14.3 

1.5.1 

17.8 

84.8 

19.2 

14.4 

15.2 

18.1 

84.1 

19.0 

14.1 

14.9 

17.6 

84.3 
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IOWA,  1898. 

Record  of  sugar  beets  groivn  at  the  loiva  Experiment  Station. 


• 

Harvested 
Oct.  15. 

Harvested 
Oct.  22. 

Harvested 
Oct.  29. 

Harvested 
Nov.  4. 

Harvested 
Nov  11. 

Average. 

statement  of  conditions. 

Sugar. 

Coefficient 
of  purity. 

Sugar. 

Coefficient 
of  purity. 

Sugar. 

Coefficient 
of  purity. 

Sugar. 

Coefficient 
of  purity. 

Sugar. 

Coefficient 
of  purity. 

Sugar. 

Coefficient 
of  purity. 

Plowed  and  subsoiled  . . . 

P.ct 

12.75 

84.24 

P.ct 

11.92 

80. 95 

P.  ct.  1 
12. 11 

80.27 

F.ct. 

12.33 

79. 61 

P.ct. 
12. 88 

76.68 

P.ct 

12.40 

80.35 

Just  plowed - 

13.21 

82.19 

12. 16 

1 81.51 

12. 35, 

79. 74 

14.54 

85.13 

12.50 

76. 18 

12.95 

80.95 

Just  cultivated 

13.04 

79.03 

12. 48 

79.20 

13.55' 

88.40 

15. 72 

84.99 

13.21 

80.37 

13. 10 

82.40 

Rows  16  inches  apart 

13. 11 

82.09 

13.06 

84.65 

12.35 

83.86 

14.20 

8.5.42 

12. 98 

76.82 

13. 14 

82.51 

Rows  20  inches  apart 

13.44 

84.01 

12. 75 

82. 18 

13.39 

87. 19 

14.43 

88.82 

12.30 

76.25 

13.26 

83.69 

Rows  28  inches  apart  — 

12. 39 

82. 37 

12.11 

81.30 

12. 33 

88.69 

14.20 

84. 93 

11.38 

75.42 

12.48 

82. 14 

Rows  thinned  to6inches. 

12.06 

82.24 

11.27 

79.22 

13.32 

87.29 

13. 86 

88.04 

11.81 

74. 12 

12.46 

82. 18 

Rows  thinned  to  12  inches 

13.06 

84.34 

11.98 

79.96 

12.68 

86.00 

13.83 

86. 14 

12.42 

77.93 

12.79 

82.87. 

2 tons  lime 

12. 55 

80.49 

12.06 

80. 16 

12.39 

83.50 

14.20 

86.40 

12. 30 

75.80 

12.70 

81.27 

b tons  lime 

12.53 

79.35 

12.65 

82.51 

13.75 

88.71 

14.43 

89.13 

11.63 

76. 16 

13.00 

83. 17 

1 ton  lime - 

11.71 

75.07 

11.76 

80.53 

12.98 

89. 51 

14.03 

85. 85 

12.63 

80. 69 

12.62 

82.33 

No  lime 

12.98 

83.24 

12.54 

82.03 

13.45 

89.50 

14.20 

86.40 

11.33 

73.44 

12. 90 

82. 92 

400  pounds  salt 

12.44 

82.53 

13.44 

84.72 

13.95 

89.45 

13.95 

85.39 

13. 51 

83.30 

13.46 

85.08 

300  pounds  .salt 

12.03 

79. 97 

12.37 

83. 14 

12.27 

82. 17 

13.72 

84.79 

13.11 

80. 84 

12.70 

82. 18 

200  pounds  salt 

12.29 

80.51 

12. 27 

81.91 

13. 06 

85.55 

14.61 

88.18 

12.03 

79.27 

12.85 

83.08 

100  pounds  salt 

12. 16 

84. 71 

12. 91 

83.57 

12. 81 

80. 91 

13.69 

82.38 

13.41 

82.17 

13.20 

82. 75 

No  salt 

12. 84 

83.08 

11.96 

81.74 

13.21 

83:43 

14.01 

87.58 

11.40 

73.52 

12.68 

81.87 

20  tons  farmyard  ma- 
nure   

12.27 

84.21 

11.01 

76.05 

11.84 

78. 81 

13.54 

85.68 

12.33 

78.99 

12.20 

80.75 

10  tons  farmyard  ma- 
nure  

12.37 

78.62 

11.84 

78.91 

13.24 

83.86 

13.68 

87.58 

12.22 

78.32 

12.67 

81.46 

No  manure 

11.50 

77.90 

12.24 

80.55 

12.54 

82. 96 

13.80 

86.27 

11.47 

75.50 

12.31 

80.64 

Average 

12.58 

81.50 

12.23 

81.23 

12.88 

84. 89 

13.94 

85.93 

12.29 

77.58 

MINNESOTA,  1897. 

BEETS  GROWN  IN  DIFFERENT  PARTS  OF  THE  STATE. 

There  have  been  about  1,000  samples  of  sugar  beets  raised  by 
farmers  in  different  parts  of  the  State,  which  have  been  sent  to  the 
experiment  station  for  analysis.  Including  the  beets  grown  at  the 
experiment  station,  the  general  average  of  the  entire  State  for  the 
years  1888  to  1898  has  been: 

Sugar,  per  cent.  _ . 14. 22 

Purit}^  coefficient 81.2 

Total  number  of  samples  tested 1, 351 


The  average  record  for  each  year  is  as  follows : 


1888. 

1890. 

1891. 

1892. 

1893. 

1894. 

1895. 

1896. 

1897. 

Average  per  cent  sugar 

13.4 

12.9 

14.1 

15.0 

15.2 

17.2 

15.6 

13.7 

15.0 

Average  purity  coefficient 

83.1 

79.5 

80.1 

84.6 

84.4 

86.6 

85.6 

81.0 

83.3 

Highest  sugar  content 

20.3 

17.9 

20.4 

19.1 

18.4 

19.4 

20.6 

18.2 

18.3 

Number  of  samples  tested 

111 

55 

465 

185 

15 

14 

22 

25 

303 

H.  Doc.  267 
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BEETS  GROWN  AT  EXPERIMENT  STATION. 


For  sugar-making  purposes  the  beet  juice  should  contain  12  per 
cent  sugar  and  possess  a purity  of  at  least  80.  The  average  per  cent 
of  sugar  in  the  juice  for  each  year  has  been  as  follows:* 


Year. 

Sugar. 

Coeffi- 
cient of 
purity. 

Number 

of 

samples. 

1890 

Percent. 

13.2 

81.1 

1 

12 

1891  . . 

15.0 

83.3 

108 

1892 

14.9 

86.3 

73 

1893 - 

16.4 

85.2 

10 

1894 - 

17.4 

87.6 

10 

1895 

16.6 

86.5 

10 

1896  - - 

15.6 

82.4 

10 

1897  

16.3 

85.6 

128 

AvprnP'P  total 

15.55 

85.8 

361 

NEVADA,  1898. 


Variety. 

Date  of 
analysis. 

Average 

weight. 

Sugar  in 
juice. 

Sugar  in 
beet. 

Coeffi- 
cient of 
purity. 

Station 

number. 

Gebruder  Dippe  - 

Oct.  21 

Ounces. 

15.0 

Per  cent. 
16.80 

Percent. 

15.96 

84.46 

1007 

ilm  orin  White  

do 

11.0 

17.00 

16. 15 

84.60 

1008 

Klein  wanzlebener 

....do... 

20.0 

15.20 

14.44 

78.38 

1009 

Pitchker’s  Elite  

..do 

11.0 

16.50 

15.68 

74.66 

1010 

1011 

Vilmorin’s  Improved 

do... 

17.0 

15. 80 

15. 01 

84.54 

French  V ery  Rich 

...do... 

9.0 

17.00 

16.15 

85.20 

1012 

Zeringer  

do ... 

9.0 

19.00 

18.05 

83. 84 

1013 

Schreiber’s  Elite  

do . . - 

12.0 

20.05 

19. 47 

88.06 

1014 

French  Very  Rich 

Nov.  2 

13.0 

19.00 

18.05 

87.72 

1015 

Vilmorin  Improved  

....do... 

12.0 

18.00 

17.10 

85.07 

1016 

Schreiber’s  Elite 

...do... 

13.0 

21.00 

19.95 

89.26 

1017 

Kleinwanzlebener 

do . . . 

9.0 

19.30 

18.32 

86. 71 

1018 

Zeringer 

...do... 

11.0 

18.40 

17.48 

86. 13 

1019 

Gebruder  Dippe 

...do.. 

14.0 

19.00 

18.05 

81.73 

1020 

Vilmorin  W^hite  1 

...do .. 

13.0 

20.30 

19.28 

95.93 

1021 

Pitchker’s  Elite 

do ... 

1310 

21.40 

20.33 

87.27 

1022 

V ilmorin  Improved 

19.0 

16.00 

15.20 

1023 

Do  - 

17.5 

17.50 

16.62 

1024 

Do 

25.0 

18.00 

17.10 

1025 

In  case  of  the  last  three  given  in  the  table,  the  beets  were  raised  by 
H.  A.  Cominins,  Ely,  White  Pine  County,  at  an  altitude  of  6,400  feet. 

These  are  the  only  samples  received  from  the  State  at  large,  and 
probably  will  be  the  only  ones,  as  the  season  has  been  far  too  diy  for 
exiierimental  work,  the  farmers  needing  all  their  water  for  regular 
crops. 

NEW  MEXICO,  1897. 

Summary  of  remits  of  analyses. 


Where  grown. 

Number 

of 

samples. 

r 

Weight. 

Sugar  in 
beets. 

Coeffi- 
cient of 
purity. 

Whole  State 

105 

Pounds. 

1.75 

Per  cent. 
14.54 

77.2 

Northern  counties 

70 

1.72 

15.28 

79.7 

Southern  counties 

35 

1.80 

13.55 

73.7 

San  Juan  County 

14 

2.00 

16.46 

81.3 

Taos  County 

4 

1.17 

17.42 

80.7 
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NEW  YORK,  1897.  j 


Results  of  analyses  of  sugar  beets  grown  in  different  counties,  made  at  Geneva 

Station. 


County. 


Albany 

Broome 

Cayuga  

Chautauqua  . 

Clinton 

Columbia 

Cortland 

Erie 

Genesee 

Lewis 

Madison 

Monroe 

Oneida 

Ontario  . 

Orleans 

Oswego 

Otsego 

St.  Lawrence 
Wyoming 


Amount  of 
sugar 
in  beet. 

Amount  of 
sugar 
in  juice. 

Coefficient 
of  purity. 

Per  cent. 

Per  cent. 

16.2 

17.1 

81.0 

14  3 

15.0 

81.1 

12  9 

13.6 

74.0 

14.7 

15.5 

82.4 

15.7 

16.5 

80.5 

16.0 

16.8 

82.0 

14.4 

15.2 

79.6 

15.5 

16.3 

82.3 

14.1 

14.8 

79.2 

14.8 

15.6 

83.8 

15. 7 

16.5 

82.5 

15. 2 

16.0 

86.5 

15.4 

16.2 

83.5 

15.5 

16.3 

82.3 

14.6 

15.4 

84.2 

14.3 

15.1 

87.3 

16.3 

17.2 

86.9 

16.1 

17.0 

84.2 

14.7 

15.5 

81.6 

In  order  to  determine  the  actual  yield  of  perfectly  clean  beets, 
topped  as  they  would  be  when  sent  to  the  factory,  a lot  weighing 
1,000  pounds  was  thoroughly  washed  and  dried,  after  which  the 
crowns  were  removed. 

Pounds. 

Weight  of  beets  taken 1, 000 

Loss  by  washing 49 

Weight  of  crowns  73 

— 122 

W eight  of  washed  beets  without  crowns  878 


At  this  rate  the  yield  of  topped,  washed  beets  was  14  tons  577 
pounds;  of  topped,  unwashed  beets,  15  tons  200  pounds.  At  $4  per 
ton  the  returns  per  acre  would  not  be  over  160. 

A careful  chemical  examination  of  these  beets  gave  the  following 
results : 

Sugar  in  beets 

Sugar  in  juice 

Coefficient  of  purity 


percent..  15.2 
....do...  16 
81 
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OHIO,  1897. 

Summary  of  results  by  counties. 


Coimty. 

Number  of 
samples. 

Average 
weight 
of  beets. 

Total 
solids  in 
juice. 

Sucrose 
in  juice. 

Purity 

coefii- 

cient. 

Ana- 

lyzed. 

In  av- 
erage. 

Grams. 

Per  cent. 

Percent. 

Ashland 

4 

4 

831 

16.7 

12.7 

76.0 

Ashtabnla 

2 

2 

679 

18.0 

14.9 

82.8 

Auglaize 

9 

6 

1,128 

18.7 

14.4 

77.0 

Belmont 

1 

1 

660 

19.1 

16.6 

86.9 

Champaign 

1 

1 

825 

17.0 

13  2 

77.6 

Clark 

11 

11 

610 

17.9 

14.1 

78.7 

Columbiana 

1 

1 

610 

22.0 

18.4 

83.6 

Coshocton 

4 

4 

860 

17.7 

12.9 

72.9 

Crawford 

7 

7 

1,095 

17.9 

13.8 

77.1 

Cuyahoga 

4 

4 

894 

17.1 

12.9 

75.5 

Darke - 

44 

44 

864 

17.3 

13.3 

76.9 

Defiance - 

23 

23 

851 

17.6 

13.7 

77.9 

Delaware - 

4 

4 

559 

18.8 

14.9 

79.3 

Erie 

1 

1 

1,406 

18.6 

15.0 

80.6 

Fairfield 

5 

5 

599 

17.1 

12.8 

74.9 

Fayette 

2 

2 

620 

18.5 

14.6 

78.9 

Franklin 

5 

5 

524 

19.1 

15.3 

80.0 

Fulton 

24 

24 

1,065 

17.8 

14.1 

79.2 

Geauga - 

6 

6 

694 

19.2 

16.3 

84.8 

Greene  - 

11 

11 

1,285 

14.8 

9.9 

66.8 

Hardin - 

4 

3 

796 

16.3 

12.1 

74.2 

Henry - 

33 

2.5 

810 

18.9 

15.3 

80.9 

Highland 

1 

1 

840 

19.3 

13.2 

68.4 

Hocking 

1 

1 

1,.521 

12.2 

7.2 

59.0 

Holmes 

6 

6 

680 

16.8 

13.6 

81.0 

Huron  - 

1 

1 

303 

21.0 

16.0 

76.1 

Knox - 

4 

2 

642 

19.4 

15.9 

81.9 

Lake 

5 

3 

789 

18.0 

14.9 

82.7 

- --  

11 

10 

562 

15.9 

11  9 

74  9 

Logan - 

2 

2 

779 

16.1 

12.8 

80.0 

Lorain - 

1 

1 

520 

19.7 

16.0 

81.2 

Lucas. - 

32 

30 

889 

18.2 

14.3 

78.5 

Madison 

5 

5 

711 

18.6 

14.3 

76.8 

Marion 

7 

1 

555' 

16.0 

12.4 

77.5 

Medina 

6 

5 

947 

18.2 

13.9 

76.2 

Mercer 

11 

10 

1,119 

17.1 

13.2 

77.2 

Miami 

12 

12 

773 

16.6 

12.6 

75.9 

Montgomery 

3 

3 

755 

16.1 

11.8 

73.5 

Muskingum 

5 

5 

566 

18.4 

14.4 

78.2 

Ottawa - 

13 

13 

694 

19.9 

15.7 

78.8 

Paulding 

9 

9 

802 

19.5 

15.6 

80.0 

Perry 

1 

1 

127 

23.6 

19.1 

80.9 

Pickaway  

1 

1 

710 

20.2 

16.5 

81.6 

Pike 

1 

1 

595 

18.0 

14.0 

77.8 

Portage 

2 

2 

1,5.54 

13.3 

9.3 

69.7 

Putnam 

19 

19 

958 

17.1 

13.1 

76.5 

Richland 

2 

2 

496 

19.9 

16.6 

83.4 

Ross - 

31 

30 

697 

17.6 

13.5 

76.6 

Sandusky 

3 

2 

812 

18.6 

14.8 

79.6 

Seneca  

10 

10 

762 

19.1 

14.8 

77.5 

Shelby 

8 

8 

607 

17.5 

14.0 

80.0 

Stark 

8 

8 

712 

18.9 

15.3 

80.8 

Summit 

28 

23 

684 

18.3 

14.7 

80.2 

Tuscarawas 

4 

4 

865 

18.7 

14.8 

79.1 

Union 

2 

2 

1,077 

19.7 

15.9 

80.6 

Van  Wert 

21 

15 

1,064 

17.1 

12.5 

73.1 

97- 

89 

787 

17.2 

13.9 

80.7 

3 

3 

979 

20.2 

16.2 

80.2 

Wood - 

26 

24 

777 

18.4 

14.4 

78.3 

Wyandot 

1 

1 

605 

18.9 

1.5.1 

79.8 

Southern  section 

69 

67 

892 

17.0 

12.8 

75. 3 

Middle  section 

146 

132 

9^ 

17.8 

13.9 

78.0 

Northern  section 

392 

355 

834 

18.0 

14.3 

79.4 

Total 

607 

5-54 

867 

17.8 

14.0 

78.7 
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OREGON,  1897. 

Analyses  of  sugar  beets  groimi  in  Union  County  (a);  also  averages  for  Washington, 
Clackamas,  and  Jackin  counties. 


Laboratory  No.  | 

Grower. 

Average 

weight. 

Per  cent  of 
sugar  in — 

Coefficient  of 
purity. 

Soiids  not 
sugar. 

Solids. 

Reported  yie3d 
in  tons. 

Date  of  p3ant- 
ing. 

Date  of  har- 
vesting. 

Grams. 

Ounces. 

Juice. 

Beets. 

1093 

L.  Oldenburg. 

966 

34.1 

15.5 

14.7 

88 

2.0 

17.5 

24.0 

1097 

Ed.  Gaines.."! 

450 

15.9 

16.4 

15.6 

86 

2.7 

19.1 

35.0 

May  10 

Oct.  20 

1120 

J.  L.  Caviness  

520 

18.3 

14.3 

13.6 

89 

1.6 

L5.9 

15. 0 

May  20 

Sept.  20 

1123 

Turner  Oliver 

556 

19.6 

18.2 

17.3 

92 

1.7 

39.9 

15.0 

do  --- 

do.. 

1124 

W.  A.  Baker 

242 

8.5 

19.3 

18.3 

83 

3.8 

23.1 

1125 

C.  W.  Hersley 

510 

18.0 

16.2 

15.4 

85 

2.8 

19.0 

1126 

L.  J.  Roe 

673 

23.7 

17.9 

17.0 

83 

2.4 

20.3  - 

May  20 

Sept.  20 

1127 

. do 

306 

10.8 

20. 4 

19.4 

94 

1.3 

21.7 

12.0 

do 

do .. 

1128 

J.  E.  Hough 

171 

6.0 

19.1 

38.1 

83 

3.8 

22.9 

24.0 

do... 

— do .. 

1211 

F.  A.  Mead 

376 

13.2 

16.6 

15.8 

88 

2.1 

18.7 

1218 

Turner  Oliver.. 

395 

14.0 

38.0 

17.2 

91 

1.6 

19.6 

1231 

W.  H.  Miller 

315 

11.1 

17.5 

16.6 

88 

2.3 

19.8 

13.0 

May  20 

Oct.  21 

1232 

P.  A.  McDonald 

466 

16.4 

14.9 

14.1 

86 

2.0 

16.9 

25.0 

1233 

Turner  Oliver 

522 

18.4 

17.0 

16.1 

94 

1.0 

18.0 

12^34 

W.  E.  Wordell 

287 

10.1 

13.3 

12.6 

86 

2.0 

15.3 

20.0 

May  20 

Oct.  20 

1235 

R.  M.  Hough. 

607 

21.4 

18.2 

17.3 

90 

2.0 

20.2 

33.0 

do  --- 

Oct.  22 

1236 

C.  W.  Nesley 

546 

19.2 

15.8 

15.0 

72 

4.5 

20  3 

28.0 

do 

..  .do. 

1237 

E.  W.  Oliver 

576 

20.3 

20.0 

19.0 

94 

1.1 

21.1 

23.0 

do ... 

Oct.  20 

1238 

Wm.  Hall 

489 

17.2 

17.5 

16.6 

83 

2.4 

19.9 

24.0 

May  24 

do .. 

1239 

Turner  Oliver 

584 

20.6 

16.6 

15.8 

94 

.5 

17.1 

20.0 

May  20 

Oct.  21 

1240 

C.  W.  Riddle 

524 

18.4 

18.1 

37.2 

91 

1.6 

19.7 

33.0 

do... 

Oct.  20 

1241 

Ed.  Graves  

682 

24.0 

15.0 

14.2 

92 

1.3 

16.3 

1242 

Jas.  M.  Call 

566 

20.0 

20.0 

19.0 

93 

1.4 

21.4 

20.0 

May  20 

Oct.  10 

1243 

Jno.  Hough 

308 

10.9 

20.9 

19.8 

91 

2.0 

22.9 

18.0 

do... 

Oct.  22 

1244 

L.  Oldenburg 

666 

20.0 

18.4 

17.5 

91 

1.2 

19.6 

31.0 



1246 

Wm.  Thompson 

304 

10.7 

19.0 

18.0 

90 

2.0 

21.0 

22.0 

May  ^ 

'Oct.”25 

1247 

Jno.  Nessly 

621 

21.9 

15.2 

14.4 

89 

1.7 

16.9 

28.5 

do ... 

Oct.  22 

1271 

Henrv  Linch 

362 

12.8 

18.7 

17.8 

90 

1.9 

20.6 

1109 

Ed.  Gaskill 

238 

8.4 

20.3 

19.3 

89 

2.5 

22.8 

30.0 

May  15 

Oct.  22 

-1 

Average 

477 

16.3 

17.53 

16.7 

88.5 

2. 04 

19.56 

23.74 

Averages  for — 

Washington  County 

407 

14.3 

16.6 

15.3 

86.7 

2.4 

18.2 

15.7 





Clackamas  County 

507 

17.9 

13.8 

13.07 

83.4 

2.4 

16.2 

17.4 

Jaekson  Coimtv 

437 

15.4 

15.5 

14. 07 

81.01 

3.4 

18.44 

16.1 

a The  beet-sugar  factory  at  Lagrande,  Oreg.,  is  in  Union  County. 


SOUTH  DAKOTA,  1897. 

Summary  of  results  in  different  sections  of  the  State. 


Region. 

Number  beets 
analyzed. 

Average  weight. 

Per  aero. 

Stand. 

Solids  in  juice. 

Sugar  in  juice. 

OJ 

Si 

■S 

S 

Pvirity  coeffi- 
cient. 

Ash  in  juice. 

Big  Stone  Lake  region 

29 

Grams. 

392 

Tons. 

20.5 

P.  ct. 
81 

P.  ct. 
17.6 

P.ct. 
15. 5 

P.ct. 

14.53 

87.8 

P.ct. 

0.88 

Upper  Sioux  River  region 

226 

427 

16.9 

76 

17.1 

14.7 

13.99 

86.0 

0.95 

Lower  River  region 

2:32 

425 

20.2 

77 

18.9 

16.4 

15. 56 

86.6 

1.06 

Central  James  River  region 

.59 

399 

22.1 

67 

18.1 

15.7 

14.92 

86.9 

1.23 

Upper  James  River  region 

194 

360 

18.8 

78 

18.6 

16.0 

15.22 

8.5.8 

1.04 

Upper  Missouri  River  region.. 

33 

430 

13.4 

71 

18.8 

16.4 

15.51 

86.8 

1.13 

Central  Missouri  River  region 

75 

as6 

21.3 

77 

19.7 

16.8 

15. 91 

84.8 

1.19 

White  River  region 

9 

376 

39.0 

100 

19.5 

16.0 

15.20 

82.0 

1.06 

Black  Hills  region 

66 

281 

12.8 

81 

20.6 

16.8 

15. 95 

81.6 

1.12 

Butte  region 

28 

407 

33.8 

57 

22.4 

19.6 

18.61 

87.7 

1.24 

Average  and  total 

951 

383 

21.9 

77 

19.1 

16.4 

15.55 

85. 6 

1.09 
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VERMONT,  1897. 

The  officers  of  the  Vermont  station,  while  skeptical  as  to  the  like- 
lihood of  this  industiy  ever  proving  profitable  in  Vermont,  undertook 
to  place  the  seed  and  did  so.  The  remarkably  wet  spring  and  earl^ 
summer  of  1897  well-nigh  ruined  the  crop.  Out  of  100  experimenters 
but  27  were  able  to  report  and  to  send  samples.  Because  of  the  pecul- 
iar meteorological  conditions  of  the  year  the  wn-iters  do  not  feel  like 
laying  stress  upon  the  results.  The  experiment  is  being  repeated  this 
year  (1898)  with,  at  the  date  of  writing  (July),  better  prospects  of 
success.  The  analytical  data  are  presented  herewith  as  a matter  of 
record,  to  be  discussed,  if  at  all,  when  further  work  has  been  done. 
AVhether  V ermont  sugar  beets  will  analyze  as  well  when  grown  in 
seasons  of  moderate  rainfall  remains  to  be  seen : 


County  and  town. 

Name  of  experimenter. 

Total 

solids. 

Sugar 
in  juice. 

Sugar 
in  beets. 

Purity 

coeffi- 

cient. 

Per  cent. 

Per  cent. 

Per  cent. 

Addison,  Addison 

J ohn  Perkins 

33.30 

18.32 

17.40 

78.63 

Addison,  North  Ferrisburg. 

D.  M.  Macomber  

20.54 

17. 27 

16.41 

84. 10 

Addison,  Starksboro 

G.  F.  BushneU 

30.20 

17.29 

16.43 

85.60 

Do 

do 

20.23 

16.06 

15.26 

’ 79.44 

Bennington,  Manchester 

N.  M.  Canfield 

13.00 

12.  a5 

Caledonia,  East  Hardwick 

T.  G.  Bronson 

21.25 

17. 81 

16. 92 

83.83 

Caledonia,  South  Ryegate 

W.  N.  Gfifillan 

18.00 

15.78 

14.99 

87. 66 

Do 

do 

22. 27 

18.99 

18.04 

85.28 

Chittenden,  Burlington 

Experiment  Station  .. 

31.09 

16. 94 

16.09 

80.33 

Do 

do 

18. 80 

16. 12 

15. 31 

85.74 

Chittenden,  Essex.. 

H.  E.  Tomlinson.. 

19.73 

16. 15 

15.34 

81.86 

Chittenden,  Hinesburg  

H.  A.  Beecher 

15.34 

11.76 

11.17 

76. 66 

Do 

do 

17.91 

13. 90 

12.26 

73.03 

Do ; 

A.  Sykes 

24.40 

19.41 

18.44 

79.54 

Do 

do 

30.19 

17. 79 

16. 90 

88. 13 

Chittenden,  Westford 

L.  A.  Perry 

23.49 

20. 32 

19.30 

90.35 

Chittenden,  W illiston 

M.  W.  Clark 

19.44 

15. 98 

15. 18 

82.20 

Essex,  Canaan 

A.  Frizzell 

23.00 

20. 56 

19.53 

89.40 

Franklin,  East  Fairfield  

J.  Mitchell 

20.00 

18.00 

17. 10 

90.00 

Franklin,  East  Georgia  

J.  B.  Truax 

20.74 

17.54 

16. 66 

84.58 

Franklin,  Fairfax 

G.  G.  Orton 

20. 60 

18.24 

17.33 

88.54 

Grand  Isle,  Pearl.  .. 

Edward  Gordon.. 

20.68 

18.00 

17. 10 

87.04 

Grand  Isle,  South  Hero 

H.  D.  Allen 

23.08 

19.06 

18.11 

83.73 

Orange,  East  Braintree  . 

V.  I.  Spear 

21.90 

19.95 

18. 95 

91.10 

Rutland,  Castleton 

S.  Giddings. 

23.48 

20.64 

19.61 

87.90 

Rutland,  Poultney . 

F.  W.  Spaulding 

21.97 

18.14 

17.23 

82.57 

Washington,  Northfield  . . . 

Chas.  Dole  

22. 80 

30.01 

19. 01 

87.76 

Windham,  East  Putney . 

G.  T.  Aplin 

19.70 

17.39 

16.53 

88.28 

Windham,  Guilford 

J.  E.  Gale 

19.50 

15.47 

14. 70 

79.34 

Windham,  Townshend 

J H.  Ware 

18.72 

14.82 

14.08 

79.13 

"Windham.  Vernon 

E.  O.  Lee 

19.67 

16.94 

16.09 

86.13 

Windsor,  Woodstock 

n-pn.  Aitkpn 

12.62 

11.99 

1 
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WASHINGTON,  1897. 

Summary  of  results  on  experimental  tracts  from  one-half  to  an  acre  each. 


Average  sugar  in  beet. 

o 

Poorest  sample. 

Best  sample. 

Locality. 

County. 

Date  of  analysis. 

Number  of  sample. 

Average  weight. 

Average  sugar  in  jui 

1 

Average  purity. 

Sugar  in  beet. 

Sugar  in  juice. 

Purity  coefficient. 

Sugar  in  beet. 

Sugar  in  juice. 

Purity  coefficient. 

Puyallup  - 

Pierce 

Oct.  21 

50 

Ozs. 

17 

P.  ct. 
17.1 

P.  ct. 
18.0 

89.1 

P.ct. 

13.5 

P.  ct. 
14.2 

87.0 

P.ct. 

19.2 

P.ct. 

20.2 

94.0 

Chehalis  . . 

Lewis 

Nov.  1 

50 

23.1 

16.4 

17.2 

85.1 

11.1 

11.7 

75.0 

19.0 

20.0 

93.0 

Ellens- 

Kittitas  — 

Nov.  '2 

52 

14 

17.1 

18.0 

88.2 

14.7 

15.5 

81.1 

19.0 

20.0 

90.1 

burg. 

Hartford  . 

Snohomish - 

Nov.  6 

50 

12 

17.0 

17.9 

88.8 

14.6 

15.4 

81.9 

20.0 

21.1 

89.1 

Nooksachk 

Whatcom . - 

Nov.  21 

50 

19 

15.6 

16.4 

89.1 

11.9 

12.5 

80.1 

18.0 

19.0 

93.1 

Dayton 

Columbia . . 

Nov.  29 

50 

11 

13.6 

14.3 

81.3 

8.1 

8.5 

73.5 

17.4 

18.3 

90.5 

V a n CO  u - 

Clarke 

Nov.  30 

51 

34 

14.2 

15.0 

87.2 

10.0 

10.5 

75.6 

17.8 

18.7 

90.7 

ver. 

Orting 

Pierce 

Dec.  3 

56 

18 

16.8 

17.7 

92.7 

12.9 

13.6 

82.4 

20.9 

22.0 

89.4 

Waverly.. 

Spokane . . . 

Dec.  5 

55 

17 

18.5 

19.5 

89.4 

12.1 

12.7 

78.9 

22.4 

23.6 

92.9 

Crescent . . 

Lincoln  

Dec.  7 

57 

8 

15.8 

16.6 

87.8 

10.0 

10.5 

80.2 

19.2 

20.2 

90.2 

In  the  experiments  in  production  of  beets  by  irrigation,  the  averages 
for  68  samples  are  as  follows:  Sugar  in  juice,  17.6  per  cent;  sugar  in 
beet,  16.7  per  cent;  purity  coefficient,  85.2.  These  averages  are  of 
course  lower  than  they  would  be  if  the  samples  included  that  were 
immature  when  harvested  were  eliminated.  The  figures  need  no 
comment.  They  speak  volumes  concerning  the  possibilities  of  Wash- 
ington as  a sugar-producing  State,  and  of  the  adaptability  of  our 
irrigated  regions  to  sugar-beet  culture. 

WISCONSIN,  1898. 

The  samples  of  beets  analyzed  under  this  head  numbered  253,  of 
which  102  were  taken  at  about  a month  before  harvest,  and  151  at  har- 
vesting time;  the  samples  were  furnished  by  121  different  farmers. 
The  average  results  of  the  analyses,  arranged  by  counties,  are  given 
in  the  following  table : 


Results  of  analyses  of  sugar  beets,  average  by  counties,  1898. 


1 

County. 

First  samples. 

Samples  taken  at  harvest. 

Num- 
ber of 
1 sam- 
1 pies. 

Aver- 

age 

weight 

of 

beets. 

Sugar 

in 

juice. 

Coeffi- 

cient 

of 

purity. 

Num- 
ber of 
sam- 
ples. 

Aver- 
age ; 
weight 
of 

beets. 

Sugar 

in 

juice. 

Coeffi- 

cient 

of 

purity. 

Yield 

per 

acre. 

P6.§. 

Per  ct. 

Lbs. 

Per  ct. 

Tons. 

Ashland 

1 1 

0.8 

17. 16 

84.3 

1 

1.0 

L5.63 

77.4 

Barron 

1 

.8 

13. 94 

70.0 

2 

1.3 

14. 11 

82.4 

5.0  d) 

Brown 

7 

2.1 

14. 52 

78.9 

3 

1.9 

15. 65 

83.8 

15.7  (3) 

Burnett 

1 

1.3 

14.29 

77.3 

2 

1.1 

13.33 

72.8 

7.9  (1) 

Calumet 

2 

.6 

21.32 

83.6 

9.2  (2) 

Chippewa.. 

2 

.7 

16. 55 

80.1 

2 

1.2 

16.09 

77.8 

9.0  (2) 

Clark 

5 

1.0 

15.92 

78.5 

10 

1.2 

15. 90 

78.5 

13.7  c2) 

Columbia 

2 

1.7 

14. 58 

73.6 

Crawford 

4 

1.5 

12. 39 

79.7 

1 

1.3 

18.61 

82.5 

8.0  (1) 

Dane 

4 

2.0 

13.56 

77.1 

4 

2.0 

12.58 

73.0 

15.0  (3) 
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County. 

First  samples. 

Samples  taken  at  harves' 

Num- 
ber of 
sam- 
ples. 

Aver- 

age 

weight 

of 

beets. 

Sugar 

in 

juice. 

CoeflS- 

cient 

of 

purity. 

Num- 
ber of 
sam- 
ples. 

Aver- 

age 

weight 

of 

beets. 

Sugar 

in 

juice. 

CoeflB.- 

cient 

of 

purity. 

Lbs. 

Per  ct. 

Lbs. 

Per  ct. 

Dodge 

3 

.6 

13.56 

75. 6 

3 

1.1 

15. 86 

78.5 

Door 

2 

1.7 

14.51 

73.8 

1 

2.3 

14.58 

79.4 

Douglas 

i 

.8 

16.86 

88.9 

2 

1.1 

16.82 

83.7 

Dunn 

3 

1.3 

15. 55 

78.6 

3 

1.3 

15. 05 

76.7 

Forest 

2 

1.1 

12. 67 

74.4 

Green  Lake 

1 

2.1 

15.54 

80.5 

Iowa 

1 

1.3 

14.54 

72.1 

Jackson 

1 

1.3 

17. 57 

83.2 

8 

1.2 

16.  87 

82.0 

Jefferson 

2 

2.4 

10.61 

67. 6 

14 

1.7 

13.89 

76.1 

Juneau 

1 

1.5 

14. 18 

78.0 

1 

1.7 

15.88 

82.0 

Kenosha 

1 

2.4 

15. 88 

73.9 

Kewaunee 

3 

i.2 

13.21 

77.4 

2.2 

15. 59 

75. 6 

3 

1 5 

12  41 

74  1 

3 

1 6 

12  88 

74  3 

Lafayette 

1 

lA 

17.32 

77'.  2 

1 

1.9 

12!  54 

73!  8 

Lincoln 

3 

.9 

17.49 

84.4 

4 

.8 

19.11 

81.3 

Manitowoc 

2 

1.1 

15.00 

75.8 

4 

1.4 

14.20 

73.7 

Marathon 

2 

1.4 

12. 87 

66.2 

2 

1.8 

16.80 

83.3 

Marinette 

3 

1.0 

16.16 

82.6 

3 

1.3 

15. 62 

79.9 

Marquette 

1 

1.3 

15.99 

82.8 

2 

.8 

15. 77 

77.6 

Milwaukee 

1 

2.8 

11.92 

77.4 

1 

2.5 

12.97 

78.4 

Monroe 

1 2 

.5 

13.64 

76.1 

1 

.6 

20.45 

78.4 

Oconto 

1 

.8 

20. 74 

86.2 

3 

1.1 

14.46 

76.0 

Oneida 

1 

1.5 

16. 44 

82.9 

2 

1.0 

19.18 

77.8 

Outagamie. 

8 

1.4 

12. 77 

79.1 

10 

1.7 

12. 87 

72.7 

Ozaukee 

2 

2.0 

15.39 

81.0 

2 

2.0 

13.24 

75.6 

Pepin 

2 

1.3 

18.24 

81.6 

Pierce 

2 

1.1 

15.95 

73.5 

Polk 

2 

1.7 

12.78 

74.9 

Price 

1 

.8 

17.31 

79.7 

3 

.8 

16.82 

80.5 

Racine 

1 

1.7 

16.54 

81.6 

1 

2.1 

17.50 

83.7 

Richland 

1 

1.2 

13.24 

74.1 

1 

1.3 

13.88 

75.2 

Rock 

2 

1.8 

14.24 

79.0 

St.  Croix 

6 

i.4 

15. 84 

78.2 

5 

1.1 

16. 61 

81.2 

Sauk 

3 

1.0 

15.62 

83.5 

1 

.3 

19.71 

84.1 

Shawano 

1 

1.4 

13. 77 

77.8 

Sheboygan 

2 

. 7 

17.35 

83.6 

2 

1.1 

12.76 

84.1 

Taylor 

1 

1.0 

19.93 

80.4 

Trempealeau 

1 

. 7 

16.04 

80.0 

1 

.9 

13.23 

72.9 

Vilas 

1 

1. 5 

19.00 

84.4 

Walworth 

2 

.9 

17.81 

80.9 

4 

i.5 

15. 95 

76. 7 

Washington 

2 

1.4 

16.10 

80.6 

1 

1.4 

15. 87 

85.5 

Waukesha 

2 

1.3 

15.72 

81.7 

2 

1.5 

15.74 

79.2 

Waupaca 

3 

1.8 

12. 71 

72.7 

Waushara 

2 

1.5 

16.86 

84.3 

5 

1.2 

15. 84 

84.3 

Winnebago 

1 

2.2 

14. 77 

79.8 

1 

2.7 

16.90 

79.9 

W ood 

1 

.9 

16.99 

83.3 

1 

.7 

17. 67 

83.5 

Not  identified 

3 

1.6 

14.59 

75.7 

Averages  

102 

1.35 

14.84 

78.8 

151 

1.44 

1.5.36 

78.0 

Yield 

per 


Tons. 


0 Cl) 

6'(i) 

A)  (1) 
0 (1) 
6 (1) 

5 (1) 
.5  (1) 
0 (1) 
.1  (1) 

6 (2) 
0 (2) 
7 (3) 
.9  (1) 

’o'(i) 
.1  (2) 
.1  (2) 
.1  (2) 
(1) 


.5  (3) 
.5  (1) 
.6  (3) 


12.6(73) 


Factory  Conditions  Prevailing  in  Various  States  and  Terri- 
tories, AS  Reported  by  Officers  of  Experiment  Stations. 

The  success  of  a sugar-beet  factory  in  a community  depends  upon 
so  many  conditions  that  it  was  deemed  wise  to  investigate  the  ques- 
tion of  conditions  in  the  various  States  and  Territories  and  to  publish 
the  results.  A factoiy  after  it  has  been  built,  equipped,  and  capital- 
ized is  dependent  for  all  time  to  come  upon  the  local  conditions,  and 
should  not,  therefore,  be  projected  on  anj^  vague  or  visionary  ideas  of 
those  conditions.  It  was  thought  best  to  secure  this  information  as 
to  factory  conditions  from  persons  who  understand  the  shipping  facili- 
ties, trade  relations,  and  resources  of  the  States  in  the  way  of  crude 
materials  and  labor  necessary  to  the  manufacture  of  beet  sugar. 
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Hence  I addressed  a letter  to  each  of  the  directors  of  the  State  agri- 
cultural experiment  stations  in  the  United  States  which  are  taking 
part  in  the  sugar-beet  experiments.  The  reports  received  in  answer 

I to  this  communication  follow.  A majority  of  the  stations  which  were 
requested  to  furnish  this  information  have  submitted  reports.  In  the 
case  of  several  no  reply  was  received. 

The  following  is  a copy  of  the  letter  sent  to  the  directors  of  the 
stations  calling  for  this  information.  After  the  letter  the  replies  are 
given  by  States  in  alphabetical  order: 

LETTER  OF  INQUIRY. 

Washington,  D.  C. 

Dear  Sir:  You  kindly  offered  to  furnish  as  much  data  along  the  line  of  the 
I beet-suga^  industry  in  your  State  as  possible.  The  Secretary  of  Agriculture  is 
! very  desirous  that  the  facts  touching  this  industry  in  your  State  be  fully  and 
faithfully  recorded  in  my  report.  He  has  been  making  the  beet-sugar  industry 
in  the  United  States  one  of  the  chief  subjects  of  investigation  by  several  branches 
of  his  Department.  There  are  a few  salient  and  important  points  that  should  come 
out  in  a complete  report  of  the  conditions  of  a State  which  do  not  appear  in  ordi- 
nary station  bulletins,  these  being  usually  confined  to  tabulated  statements  of 
results  of  chemical  analyses  and  facts  in  regard  to  the  growing  of  beets. 

There  is,  however,  another  side  to  this  question  which  might  be  called  the  factory 
side.  A State  may  be  able  to  grow  very  desirable  beets  and  still  not  have  condi- 
tions that  would  put  it  in  line  to  compete  with  other  States  that  have  very  favor- 
able factory  conditions.  I wish  to  name  some  of  these  conditions,  and,  if  the  facts 
are  not  at  your  hand,  I wish  you  would  get  the  best-posted  men  available  to  report 
upon  them.  I request  this  in  order  that  your  State  may  be  as  fully  and  fairly 
reported  as  possible,  and  I think  this  can  be  done  by  men  in  the  State  and  on  the 
ground. 

I will  be  glad  to  give  credit  in  the  forthcoming  report  to  those  who  kindly  fur- 
nish this  information. 

In  answer  to  the  following  questions  the  desired  information  can  be  reported, 

• the  answers  being  numbered  to  correspond  with  the  questions,  or  arranged  in 
other  suitable  form: 

(1)  What  conditions  would  a factory  in  your  State  have  in  the  way  of  markets, 
transportation,  proximity  to  trade  centers,  etc.? 

(2)  Factories  require  a large  amount  of  fuel,  usually  crude  petroleum  or  coal. 
What  is  used  in  your  State,  and  whence  comes  the  supply?  What  does  it  cost 
delivered? 

(3)  Factories  require  a large  amount  of  limestone,  which  must  be  unusually 
pure  limestone,  free  from  the  natural  impurities  which  impede  the  process  of  mak- 
ing sugar.  What  about  the  resources  of  your  State  in  the  way  of  limestone? 

(4)  Factories  require  a large  amount  of  pure  water.  What  about  the  water 
supply  for  this  purpose  in  your  State? 

(5)  Other  conditions  being  right,  stock  feeding  becomes  an  immediate  factor  in 
connection  with  the  factory;  for  instance,  cattle  and  sheep  feeding,  dairying,  and 
creameries  follow  in  the  wake  of  a well-regulated  factory.  What  prospect- does 
your  State  offer  along  this  line? 

(6)  Anything  else  of  interest  that  you  may  wish  to  report  on  this  subject  will 
be  thankfully  received. 

An  early  reply  is  desired. 

Very  respectfully,  • Charles  F.  Saylor, 

Sx>ecial  Agent,  Department  of  Agriculture, 

in  charge  of  Sugar-Beet  Investigation, 
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COLORADO. 

Report  by  W.  W.  Cooke,  Agriculturist  of  State  Experiment  Station. 

In  the  experimentation  with  sugar  beets  in  the  State  of  Colorado  this  year,  the 
beets  were  tested  from  week  to  week,  but  they  did  not  show  much  increase  in 
sugar  until  the  last  few  days  when  the  sugar  in  the  beet  jumped  up  3.5  per 
cent.  The  indications  of  the  experiments  are  that  the  beets  in  these  localities 
should  not  be  harvested  before  October  15.  The  beets  analyzed  after  this  date 
ranged  in  per  cent  of  sugar  from  10  to  18^,  the  average  being  14  per  cent  of  sugar. 
The  coefficients  of  purity  ranged  from  70  to  89,  the  average  being  80.7.  This  was 
a poor  year  for  Colorado,  and  if  beets  show  up  well  this  j’ear,  it  certainly  indicates 
that  they  will  do  well  under  normal  conditions.  For  convenience  we  recognize 
the  following  districts  in  Colorado: 

First,  the  valley  of  the  South  Platte  and  its  tributaries. 

Second,  the  Divide  south  of  Denver  and  the  Plains  Region  (where*  beets  are 
grown  without  irrigation) . 

Third,  the  valley  of  the  Arkansas  River. 

Fourth,  the  valley  of  the  Grand  River. 

Fifth,  the  San  Luis  Valley. 

In  all  except  the  second  district  irrigation  is  employed. 

The  two  things  of  most  interest  here  are  the  quality  of  the  beets  when  ripe,  and 
the  time  of  ripening  as  influencing  the  length  of  campaign.  Study  of  the  condi- 
tions may  enable  the  farmer  to  have  his  beets  mature,  say,  two  weeks  earlier. 


Average  sugar  content  and  purity  of  beets  harvested  on  different  dates  in  October, 
1897,  in  the  different  districts  of  the  State. 


1 

Districts. 

Samples  harvested 
between  Oct.  1 
and  10. 

Samples  harvested 
between  Oct.  10 
and  15. 

Samples  harvested 
after  Oct.  15. 

Sugar. 

Purity 

coeffi- 

cient. 

Sugar. 

Purity 

coeffi- 

cient. 

Sugar. 

Purity 

coeffi- 

cient. 

Valley  of  South  Platte  and  its  tributa- 
ries   

Per  cent. 

U.l 

12.5 

16.3 

13.7 

80.7 

73.7 

83.6 

79.2 

Per  cent. 
14.6 

15.1 

13.1 

81.1 

80.6 

77.9 

Per  cent. 

15.4 

14.8 

15.3 

81.1 

78.3 

81.9 

Divide  south  of  Denver,  and  Plains 

Region 

Valley  of  the  Arkansas  River 

Valley  of  the  Grand  River 

San  Luis  Valley 

12.4 

78.5 

14.8 

80.3 

ADVANTAGES  OF  LOCATION. 

A few  words  of  explanation  seem  necessary  in  regard  to  the  above  results.  The 
Arkansas  Valley  is  about  150  miles  south  of  the  valley  of  the  Platte,  and  conse- 
quently the  beets  ripen  nearly  two  weeks  later.  The  ripe  crops  of  the  two  valleys 
are  practically  the  same.  The  beets  grown  in  the  valley  of  the  Grand  River,  which 
is  on  the  Paciflc  slope  of  the  range,  ripened  earlier  than  those  in  corresponding 
latitudes  on  the  eastern  slope.  They  were  fully  ripe  and  ready  for  the  factory  by 
the  first  week  in  October.  This  is  about  the  same  date  at  which  they  ripened  in 
this  valley  during  the  season  of  1896. 

The  results  from  the  divide  and  the  plains  are  quite  irregular.  Since  the  beets 
grown  there  are  dependent  entirely  on  rain,  and  since  our  Colorado  rains  are 
largely  local,  the  results  are  quite  problematical.  The  sections  that  received  rains 
when  needed  show  excellent  results,  while  those  receiving  the  same  amount  of 
rain,  but  not  at  the  proper  time,  show  largely  failures. 
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RESULTS  IN  THE  SAN  LUIS  VALLEY. 

The  San  Lnis  Valley  presents  a still  different  phase  of  the  problem.  The  beets 
were  grown  here  at  an  average  altitude  of  7,500  feet.  The  time  between  the  spring 
and  fall  frosts  is  rather  short  to  make  the  crop  certain.  The  average  results  are 
somewhat  below  those  of  the  other  sections  of  the  State,  and  yet  there  are  several 
samples  that  show  over  16  per  cent  of  sugar  and  a coefficient  of  purity  of  84.  This 
indicates  that  the  soil  and  climate  even  in  this  section  are  favorable  to  the  beet, 
and  that  the  low  average  results  can  be  overcome  by  better  care  of  the  crop. 

CONDITIONS  FAVORABLE  TO  MANUFACTURE  OF  BEET  SUGAR. 

From  the  manufacturer’s  standpoint  Colorado  offers  special  advantages.  The 
home  demand  would  take  all  the  sugar  that  would  be  produced  by  two  large  fac- 
tories east  of  the  Range  and  one  west.  The  valleys  of  the  South  Platte,  the  Arkan- 
sas, and  the  Grand  are  places  in  the  State  that  seem  to  offer  the  best  factory  facil- 
ities. These  distidcts  have  the  water  to  secure  full  and  certain  irrigation  for  the 
crop.  The  canals  and  ditches  are  already  constructed.  The  settlers  are  already 
on  the  ground;  are  used  to  employing  this  water  for  potatoes,  corn,  and  other 
farm  crops;  and  can  easily  adapt  their  farms  and  methods  to  the  cultivation  of 
the  sugar  beet. 

Colorado  has  inexhaustible  supplies  of  coal  and  limestone,  the  two  articles  most 
used  by  the  beet-sugar  factory.  Each  of  the  three  valleys  named  has  large  depos- 
its of  excellent  coal.  This  could  be  delivered  to  a factory  at  any  place  in  the  val- 
ley of  the  South  Platte  for  $2  per  ton;  in  the  valley  of  the  Arkansas  the  price 
would  be  $3,  while  in  the  valley  of  the  Grand,  a price  of  $3  per  ton  delivered 
could  be  obtained.  Along  the  foothills  of  northern  Colorado  are  enornious  depos- 
its of  limestone  of  a quality  especially  adapted  to  use  in  sugar  factories.  This 
could  be  delivered  ready  for  use  at  from  $1  to  $1.50  per  ton,  depending  on  the  loca- 
tion of  the  factory.  In  the  valley  of  the  Arkansas  are  also  found  large  deposits  of 
much  the  same  quality,  and  the  cost  would  be  but  little  greater.  All  along  the 
Grand  River  any  quantity  of  the  finest  limestone  can  be  obtained  within  distances 
so  short  that  it  could  be  hauled  by  team. 

The  question  of  the  water  supply  would  be  one  of  the  most  serious,  and  would 
to  a great  extent  determine  the  exact  location  of  any  factory  that  may  come  to 
the  State.  In  northeastern  Colorado,  the  towns  of  Loveland  and  Longmont  are 
both  supplied  with  water  direct  from  the  mountains  that  would  answer  all  require- 
ments. At  all  other  points  in  the  valley  of  the  South  Platte  the  factory  would 
have  to  depend  on  wells,  and  but  few  of  the  wells  now  in  use  in  this  region  furnish 
water  that  could  be  used  for  a sugar  factory.  Fortunately  there  are  at  least  two 
places.  Rocky  Ford  and  La  Junta,  in  the  center  of  the  farming  district,  where 
artesian  wells  furnish  an  unlimited  supply  of  the  best  quality  of  water.  A fac- 
tory could  be  placed  almost  anywhere  in  the  valley  of  the  Grand  River  and  get 
an  abundant  supply  of  the  finest  water.  The  valleys  of  the  Platte  and  the 
Arkansas  are  already  largely  interested  in  sheep  and  cattle  feeding.  Every  ton 
of  beet  pulp  would  find  immediate  use  for  feeding  to  stock.  Within  10  miles  of 
Fort  Collins  there  are  at  the  present  time  enough  lambs  on  feed  to  consume  all  the 
pulp  from  three  large  sugar  factories.  Any  one  of  several  places  in  the  valley  of 
the  Arkansas  has  similar  conditions.  In  the  valley  of  the  Grand  there  is  nothing 
corresponding  and  the  demand  for  beet  pulp  would  have  to  be  created. 

Colorado  has  been  a good  deal  interested  in  the  growing  of  sugar  beets  for  the 
past  eleven  years.  The  interest  the  past  season  has  been  greater  than  ever  before. 
Associations  for  promoting  the  growth  of  the  beets  and  securing  the  erection  of 
factories  have  been  formed  at  Fort  Collins,  Brighton,  Fort  Morgan,  Sterling, 
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Rocky  Ford,  and  Glen  wood  Springs,  while  the  chamber  of  commerce  of  Denver 
is  taking  a very  active  interest  in  the  matter.  i i 

The  foregoing  report  covers  all  the  specific  points  mentioned  in  Mr.  Saylor’s  | 
letter.  Our  conditions  here  are  very  favorable  for  the  manufacture  of  sugar  from  ! 
beets.  It  would  be  difficult  for  any  place  in  the  United  States  to  show  as  good  a 
combination  of  soil,  climate,  water,  fuel,  lime,  cheap  rates  for  transportation,  and 
home  market  for  the  product.  : 

ILLINOIS.  jl  I 

i! 

1 

j 

Deets  were  received  in  nt  condition  tor  analysis.  All  oadiy  wilted  specimens  were 
rejected,  and  no  abnormally  high  percentages  of  sugar  will  be  found  in  the  tables.  i 

Nearly  every  sample  is  from  the  seed  distributed  by  the  station,  and  furnished  by  ‘ 

the  Department  of  Agriculture  at  Washington.  In  no  case  is  the  analysis  from  a ' 
single  beet  reported.  The  general  plgffi  was  to  analyze  a sample  of  the  mixed 
juice  from  six  beets.  In  some  cases  but  four  were  taken,  and  in  rare  instances  i 
but  two. 

Our  people  are  not  accustomed  to  growing  beets,  and,  as  might  have  been  I 

expected,  directions  for  planting  and  cultivating  were  not  always  well  followed.  1 

In  many  cases  the  planting  was  too  deep,  resulting  in  an  uneven  stand.  Fre-  | 

quently  the  rows  were  3 feet  or  more  apart,  and  in  many  cases  the  entire  lot  of  j 

seed  was  planted  in  a single  row.  Under  such  circumstances  it  is  not  surprising 
that  some  of  the  samples  were  below  standard,  and  the  uniformly  satisfactory 
purity  coefficient  seems  eminently  favorable. 

Very  little  can  be  said  concerning  the  yield,  considering  the  circumstances 
under  which  these  beets  were  grown.  Experience  elsewhere,  however,  leads  us 
to  suppose  that  this  matter  of  yield  is  of  less  concern  upon  our  rich  prairie  soils 
than  is  the  question  of  purity.  There  is  little  doubt  of  the  ability  of  our  soils  to 
produce  enormous  crops.  That  grown  upon  the  station  farm  yielded  from  10  to 
14  tons  of  marketable  beets  under  very  ordinary  conditions  and  upon  land  that 
had  been  cropped  for  many  years.  A number  of  injuries  were  reported.  These 
were  by  live  stock  breaking  in,  by  potato  bugs,  or  by  the  false  chinch  bug  {Nysius 
angustatus) , and  not,  as  many  supposed,  by  the  true  chinch  bug,  whose  diet  is 
confined  to  the  members  of  the  grass  family. 

The  tabular  results  of  analyses  are  arranged  upon  an  arbitrary  division  of  the 
State  into  three  sections — northern,  central,  and  southern.  The  distribution  is 
such  as  to  cover  with  great  completeness  all  portions  of  the  State  excepting  the 
so-called  white-clay  lands  of  the  south,  which  can  not  be  said  to  have  representa- 
tion here,  and  upon  which  further  experiments  are  necessary  before  any  opinion 
can  be  advanced  concerning  their  fitness  for  growth  of  sugar  beets.  The  section 
in  question  is  one  of  four  or  five  counties  lying  between  Effingham  and  Odin. 

Besides  data  touching  the  growth  of  beets  there  are  certain  general  considera- 
tions that  influence  the  prospect  of  the  State  at  large  as  a sugar-producing  region. 

A few  of  these,  upon  which  reliable  information  is  at  hand,  are  briefly  touched 
upon  below. 

’ LABOR. 


Illinois  is  exceedingly  well  supplied  with  a labor  force.  It  is  at  present  largely 
gathered  in  towns  and  about  the  mining  districts,  but  there  is  every  reason  to 
suppose  that  our  large  labor  population  can  be  attracted  to  the  beet  fields  as  well 
as  to  the  coal  mines  and  the  broom-corn  regions.  This  is  particularly  promising 
when  we  remember  that  the  large  number  of  coal  mines  in  the  State  employ  only 
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the  mature  men  of  the  family,  leaving  a labor  contingent  unemployed  that  is 
exceedingly  acceptable  for  the  hand  labor  of  beet  growing. 

COAL  AND  LIME. 


There  are  874  coal  mines  in  the  State,  with  a yearly  output  of  something  over 
17,000,000  tons.  This  abundant  supply  of  soft  coal  over  nearly  all  of  the  State 
south  of  the  Illinois  River,  together  with  excellent  facilities  for  cheap  transporta- 
tion, brings  the  cost  exceedingly  low.  Prices  range  from  $1  a ton  up.  The  State 
is  nearly  everywhere  underlaid  by  coal  and  lime,  but  in  the  absence  of  a State 
agricultural  and  economic  survey  a letter  of  inquiry  touching  the  Illinois  supply 
of  coal  and  lime  was  addressed  to  Prof.  C.  W.  Rolfe,  geologist  of  the  university. 
His  reply  is  quoted  herewith  in  full: 


Prof.  E.  Davenport,  Director  Experiment  Station. 

Dear  Sir:  Referring  to  your  recent  inquiry  regarding  the  limestone  and  coal 
deposits  of  our  State  which  could  be  made  available  for  the  manufacture  of  sugar 
from  beets,  will  say  I deeply  regret  my  inability  to  give  you  the  specific  informa- 
tion you  desire. 

The  geologic  investigations  which  have  heretofore  been  undertaken  by  the  State 
were  confined  almost  exclusively  to  stratigraphy  and  paleontology,  leaving  our 
natural  resources  practically  untouched.  I earnestly  hope  this  will  be  remedied 
in  the  near  future. 

First,  as  to  coal:  If  a line  be  drawn  from  Danville,  Vermilion  County,  through 
Paxton,  Ford  County,  Wilmington,  Will  County,  Rock  Island,  Rock  Island  County, 
thence  south,  following  the  general  direction  of  the  Mississippi,  but  at  a distance 
of,  say,  25  miles  eastward  to  the  north  line  of  Union  County,  thence  east  to  the 
State  line,  all  counties,  with  very  few  exceptions,  included  in  the  closed  area 
would  be  able  to  furnish  coal  of  suitable  quality  and  in  sufficient  quantity  to  meet 
all  probable  demands,  and  to  counties  without  this  area  our  many  lines  of  railroad 
are  able  to  supply  coal  almost  as  cheaply. 

Second,  as  to  limestone:  Very  few  analyses  of  Illinois  limestone  have  been  made, 
but,  basing  an  opinion  on  these  and  a considerable  field  acquaintance  with  the 
rocks  of  the  State,  I do  not  hesitate  to  express  the  opinion  that  accessible  deposits 
can  be  found  in  at  least  four-fifths  of  the  counties,  which  will  meet  your  require- 
ments. I append  a short  list  of  typical  outcrops,  which  I feel  sure  would  meet 
your  demands: 

Trenton  limestone  (blue).  Galena,  Jo  Daviess  County. 

Trenton  limestone,  Thebes,  Alexander  County. 

Niagara  limestone,  Grafton,  Jersey  County. 

Niagara  limestone,  Joliet,  Will  County. 

Hamilton  limestone  (gray).  Rock  Island  County. 

Oriskany  limestone,  Jackson  County. 

Burlington  limestone,  Gladstone,  Henderson  County. 

Burlington  limestone,  Quincy,  Adams  County. 

Keokuk  limestone,  Nauvoo,  Hancock  County. 

St.  Louis  limestone,  Rosiclare,  Hardin  County. 

Chester  limestone,  Chester,  Randolph  County. 

There  are  also  many  deposits  in  the  coal  measures  which  would  be  suited  to 
this  use. 

Respectfully  submitted.  C.  W.  Rolfe. 

Professor  of  Geology. 


water. 


A glance  at  the  map  of  Illinois  will  show  that  the  State  is  abundantly  supplied 
with  running  water,  but  for  the  work  of  diffusion  a supply  of  deep-well  water 
being  required,  a letter  asking  for  explicit  information  concerning  the  character 
of  the  subsurface- water  supply  was  forwarded  to  Prof.  A.  W.  Palmer,  chemist  of 
the  university,  who  has  in  charge  a systematic  survey  of  the  waters  of  the  State. 
His  reply  is  quoted  in  full: 

Prof.  Eugene  Davenport, 

Dear  Sir:  In  reply  to  your  query  regarding  the  water  supplies  of  Illinois  with 
respect  to  the  use  of  water  in  the  manufacture  of  sugar  from  beets,  I would  say 
that  in  most  regions  of  the  State  water  that  is  sufficiently  pure  for  this  purpose  is 
available.  In  some  districts  of  the  State  waters  drawn  from  the  deeper  wells  are 
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charged  with  a considerable  amount  of  chlorides,  and  in  some  cases  of  sulphates, 
but  through  most  of  the  sections  of  the  State  waters  drawn  from  drift  wells  and 
also  those  drawn  from  wells  in  rocks  are  comparatively  free  from  sulphates  or 
chlorides,  the  mineral  waters  consisting  mainly  of  carbonates  of  calcium  and 
magnesium,  and  would  be  well  suited  to  use  in  the  manufacture  of  beet  sugar. 
Some  deeper  drift  wells  yield  waters  which  are  charged  with  considerable  quan- 
tities of  organic  matters,  but  these  are  present  in  less  quantity  than  is  commonly 
found  in  surface  waters,  that  is,  river  and  lake  waters;  consequently,  in  my 
opinion,  they  would  be  serviceable  in  this  manufacture. 

Yoiu’s,  very  truly,  Arthur  W.  Palmer, 

Professor  of  Chemistry. 

TRANSPORTATION  AND  MARKETS. 

Besides  enjoying  the  advantage  of  four  navigable  rivers,  Illinois  is  better  sup- 
plied with  railroads  than  is  any  other  State  in  the  Union.  One  hundred  and  nine 
separate  lines  are  operated  within  the  State,  with  an  aggregate  length  of  over 
10,500  miles,  and  with  2,740  stations.  This  vast  mileage  is  in  the  hands  of  about 
sixty  great  companies,  whose  trunk  lines  communicate  with  the  East  and  with 
the  West,  with  the  Great  Lakes  and  with  the  Gulf,  and  focus  at  the  great  trade 
centers,  Chicago  and  St.  Louis.  Of  the  102  counties  of  the  State,  but  three  are 
without  railroad  facilities.  Two  of  these  lie  upon  the  Ohio  River  and  one  between 
the  Mississippi  and  the  Illinois.  A substantial  advantage  to  the  railroads  of  Illi- 
nois is  the  uniformly  easy  grade  over  which  maximum  loads  may  be  hauled  at 
minimum  cost. 

I am  satisfied  that  the  greatest  work  that  remains  to  be  done  is  the  education  of 
the  people  in  what  is  practically  to  them  not  only  a new  system  of  agriculture, 
but  a new  kind  of  contact  with  extensive  manufacturing  enterprises.  I believe 
that  concerted  effort  from  all  directions  ought  to  be  exerted  in  such  ways  as  shall 
induce  the  people  to  put  forth  both  individual  and  community  effort  to  learn  the 
details  of  growing  paying  crops  of  marketable  beets,  and  to  know  and  to  be  will- 
ing to  observe  proper  relations  with  factory  interests.  It  is  easier  to  arouse 
enthusiasm  than  to  so  direct  it  that  prosperity  and  not  failure  shall  ensue.  This 
is  aU  intended  to  mean  that  in  the  opinion  of  this  station  the  great  work  that 
remains  to  be  done  is  to  educate  the  people,  or  to  induce  them  to  educate  them- 
selves, and  that  for  this  purpose  the  locality  or  the  community  and  not  the  indi- 
vidual should  be  considered  the  unit. 

INDIANA. 

Report  by  C.  S.  Plumb,  director  of  State  Agricultural  Experiment  Station. 

MARKETS. 

Probably  no  State  in  the  Union  has  better  market  facilities  than  Indiana.  The 
State  capital,  Indianapolis,  at  the  center,  has  180,000  population;  Chicago,  at  the 
northwest  corner  of  the  State,  has  over  1,000,000  population;  St.  Louis,  265  miles 
west,  has  500,000;  Cincinnati  has  300,000  more;  Cleveland,  283  miles  northeast,  has 
300,000;  Pittsburg,  381  miles  northeast,  has  250,000;  Louisville,  opposite  our 
southern  boundary,  has  170,000;  Detroit,  250  miles  northeast,  has  over  200,000. 
In  northeastern  Indiana,  Fort  Wayne  has  50,000  inhabitants;  in  southern  Indiana, 
Evansville  has  50,000;  in  northwestern  Indiana,  Lafayette  has  25,000;  in  western 
Indiana,  Terre  Haute  has  35,000. 

Of  the  92  counties  in  the  State  89  are  penetrated  by  railroads,  and  the  entire 
State  has  between  6,000  and  7,000  miles  of  railway.  All  the  large  towns,  such  as 
Indianapolis,  Fort  Wayne,  Lafayette,  Terre  Haute,  Richmond,  Evansville,  and 
New  Albany,  have  railroads  entering  them  from  several  points  of  the  compass, 
thereby  giving  first-class  railway  connections. 
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FUEL. 

Seven  thousand  square  miles  of  Indiana  are  underlaid  with  coal  veins,  and 
4,000,000  tons  were  mined  in  1897.  The  price  of  this  coal,  which  is  bituminous, 
ranges  from  80  cents  to  $1.05  on  board  the  cars  at  the  mine.  Indiana  is  also 
becoming  an  important  petroleum  State.  In  1897,  4,200,000  barrels  of  petroleum 
were  produced  in  the  State.  The  average  market  price  of  this  oil  was  43  cents  per 
barrel  at  the  well.  Over  quite  a large  territory  natural  gas  is  also  extensively 
used,  although  the  future  supply  is  more  or  less  problematical.  I will  inclose  a 
map  showing  the  territory  covered  by  coal,  petroleum,  and  natural  gas.  You  will 
see  from  this  that  a good  portion  of  central  and  northeast-central  Indiana  is  occu- 
pied by  natural  gas  and  petroleum. 

LIMESTONE. 

A large  section  of  Indiana  is  underlaid  with  limestone.  No  purer  limestone 
exists  than  the  oolitic,  which  occupies  an  area  of  from  5 to  12  miles  in  width, 
extending  from  Putnam  County,  in  the  western  central  part  of  Indiana,  to  the 
Ohio  River,  on  the  southern  boundary.  Numerous  chemical  analyses  show  it  to 
contain  more  than  98  per  cent  of  calcium  carbonate.  The  supply  is  practically 
inexhaustible  in  the  area  mentioned.  Niagara  limestone  outcrops  in  a number  of 
other  localities,  in  White,  Carroll,  Cass,  Miami,  W abash,  and  Huntington  counties, 
but  it  contains  several  per  cent  of  magnesium.  Taking  the  judgment  of  our  State 
geologist,  and  he  is  an  entirely  competent  man,  there  is  a large  amount  of  lime- 
stone which  will  be  entirely  suited  to  use  in  sugar-beet  manufacture. 

WATER. 

Indiana  is  covered  with  a network  of  rivers  and  lakes,  while  in  most  parts  of 
the  State,  particularly  in  the  best  sugar-beet  territory,  good  water  can  be  secured 
from  driven  wells.  The  water  of  our  lakes,  however,  which  are  all  over  northern 
Indiana,  is  unusually  pure.  Both  the  chemist  of  this  station  and  the  university 
chemist,  men  who  have  made  special  study  of  the  sugars  and  beet-sugar  produc- 
tion, insist  that  our  water  is  of  an  unusually  satisfactory  character  and  in  suitable 
abundance. 

STOCK  FEEDING. 

Indiana  is  first  and  last  an  agricultural  State.  In  every  county  in  the  State 
may  be  found  very  large  numbers  of  dairy  cattle  or  beef  cattle,  sheep,  and  swine. 
The  creamery  and  dairy  interests  are  making  a most  excellent  growth,  and  there 
is  no  question  but  that,  if  factories  are  built  in  our  State,  the  refuse  material  can 
be  readily  disposed  of  for  feeding  stock. 

SOIL  ANALYSES. 

There  has  been  no  agricultural  survey  of  the  State  with  special  analyses  made 
of  the  soils  in  different  sections  and  of  the  different  classes.  I wish,  however,  to 
lay  special  emphasis  on  this  fact,  that  for  ten  years  now  this  experiment  station 
has  been  carrying  on  its  sugar-beet  investigations  most  persistently,  so  that  beets 
have  been  grown  in  all  sections  of  the  State  and  the  roots  analyzed  at  this  station 
year  after  year.  We  feel,  as  a result  of  this  extended  investigation,  that  there  is 
no  question  as  to  the  adaptability  of  a large  portion  of  Indiana  to  the  successful 
growing  of  the  beet  for  sugar  production.  Last  year,  in  order  to  get  a correct 
idea  of  the  adaptability  of  certain  sections,  the  500  pounds  of  beet  seed  sent  us  by 
the  Government  were  sent  to  certain  localities  in  the  State,  where  blocks  of  land 
ranging  from  one-fourth  of  an  acre  to  1 acre  were  planted.  In  the  vicinity  of 
Fort  Wayne  and  North  Judson  most  satisfactory  returns  were  secured  from  these 
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extensive  plantings,  and  in  the  Kankakee  Valley,  in  particular,  the  percentage  of 
sugar  found  in  the  juice  of  the  beet  was  very  high  indeed,  one  beet  running  to 
22.9.  In  those  parts  of  the  State  where  sugar-beet  organizations  have  been  estab- 
lished the  people  are  aggressive  and  intelligent,  and  it  is  my  firm  belief  that  facto- 
ries established  in  any  of  these  communities  will  be  able  to  secure  the  proper 
support  from  the  farmers,  who  will  produce  beets  yielding  an  entirely  satisfactory 
amount  of  sugar.  I might  state  in  connection  with  this  subject  that  Henry 
County,  where  one  sugar-beet  organization  has  been  established  at  Newcastle,  is 
one  of  our  leading  dairy  counties,  with  a number  of  creameries. 

IOWA. 

Report  by  C.  F.  Curtiss,  Director  of  the  State  Experiment  Station. 

(1)  This  State  annually  pays  about  $6,000,000  for  sugar,  all  of  which  is  imported 
from  outside  sources.  The  transportation  facilities  are  of  the  very  best  and  cover 
every  county  in  the  State. 

(2)  The  State  is  abundantly  supplied  with  good  coal,  and  the  richest  deposits 
are  found  in  the  central  section— the  region  of  Des  Moines  and  Boone — and  the 
southern  and  southeastern  parts  around  Oskaloosa  and  Muchakinock. 

(3)  In  reply  to  question  No.  3,  the  following  copy  of  a letter  received  from  Prof. 
Samuel  Calvin,  State  geologist,  is  submitted: 

Replying  to  your  letter  of  January  4,  I would  say  that  we  have  in  Iowa  an 
abundance  of  limestone  as  pure  as  it  is  possible  for  limestone  to  be.  First,  at  the 
so-cailed  State  quarries  in  Johnson  County  there  are  great  beds  of  limestone  com- 
posed exclusively  of  organic  structures,  cemented  with  pure  calcite;  second,  we 
have  in  the  Kinderhook  volite  another  form  of  pure  limestone.  Dr.  Beyer’s  report 
on  Marshall  County,  Iowa  (Geol.  Surv.,  Vol.  VII,  pp.  197-262),  describes  this 
volite  as  it  occurs  at  the  Legrand  quarries,  and  on  page  251  there  is  an  analysis 
of  this  stone  by  Professor  Patrick.  The  impurities  are — 

Silica,  etc percent..  0.77 

Alumina do_ 05 

Ferrous  oxide _.do 09 

Total do__ 91 

The  small  amount  of  magnesium  oxide  is  hardly  an  impurity,  for  such  an 
amount  is  inseparable  from  every  limestone,  no  matter  how  formed,  and  so,  leav- 
ing that  out,  the  total  impurities  are  less  than  1 per  cent.  This,  I venture  to  say, 
is  not  excelled  anywhere.  There  are  extensive  beds  of  volite  equally  pure  at 
Humboldt  and  at  many  other  points  in  Iowa.  That  at  Legrand  is  most  accessi- 
ble. Machinery  for  quarrying  and  facilities  for  shipping  are  already  provided. 

(4)  The  State  is  abundantly  supplied  with  good  water.  Nearly  all  localities  of 
the  State  have  deep  wells  affording  an  inexhaustible  supply  of  water  that  would 
probably  in  most  cases  be  entirely  satisfactory  for  sugar-making  purposes.  The 
report  of  the  Iowa  Agricultural  College  water  supply  contains  on  pages  16  and  17 
reports  of  analyses  of  water  from  deep  wells  at  Ames,  Boone,  Cedar  Rapids,  Green- 
ville, Davenport,  and  Sioux  City. 

(5)  In  the  live  stock  and  dairy  industry  Iowa  ranks  foremost  among  the  agri- 
cultural States  of  the  Union. 

KANSAS. 

Report  by  J.  T.  Willard,  Chemist  of  the  State  Experiment  Station. 

Our  State  is  well  situated  with  respect  to  markets,  and  has  excellent  facilities 
for  transportation  to  Kansas  City,  St.  Louis,  Chicago,  and  the  West. 

SUPPLY  OF  COAL,  WATER,  AND  LIMESTONE. 

The  eastern  part  of  the  State  has  an  abundance  of  coal,  which  can  be  obtained 
at  a low  price.  I can  not  give  exact  figures.  In  the  southeastern  part  of  the 
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state  petroleum  has  been  obtained  in  quite  a number  of  places,  especially  in  the 
vicinity  of  Neodesha,  Wilson  County.  I am  informed  that  the  price  for  fuel 
petroleum  free  on  board  in  tank  cars  at  Neodesha  has  been  60  cents  per  barrel. 
The  present  output  of  the  region  is  about  200  barrels  per  day,  and  about  150  bar- 
rels per  day  are  taken  by  the  present  demand.  Mr.  C.  W.  Owston,  of  the  Stand- 
ard Oil  Company,  can  give  but  little  information  as  to  the  future  prospects,  but 
thinks  they  are  not  very  favorable. 

This  State  is  well  supplied  with  limestone  in  many  portions.  I have  no  analy- 
ses available,  but  am  informed  that  the  State  University  Geological  Survey  will 
publish  within  the  next  year  analyses  of  over  100  of  the  limestones  of  the  State. 

The  water  of  the  State  is  generally  good.  Some  few  streams  are  brackish.  The 
Kansas,  Republican,  Smoky  Hill,  Solomon,  Blue,  Verdigris,  Neosho,  and  Marais 
des  Cygnes  rivers,  and  doubtless  some  of  the  larger  creeks  would  supply  an  abun- 
dance of  water.  The  water  of  the  Arkansas  River  is,  except  in  times  of  flood,  all 
taken  out  in  Colorado  or  western  Kansas  for  irrigation;  but  there  seems  to  be  a 
large  supply  known  as  the  underflow  a few  feet  below  the  surface  through  the 
Arkansas  Valley. 

Cattle  raising  and  feeding  is  one  of  the  chief  industries  of  this  State.  Compar- 
atively few  sheep  are  fed  here,  I think.  The  dairy  industry  is  now  in  its  infancy, 
but  I feel  confident  will  grow  rapidly  in  importance.  I think  there  would  be  no 
difficulty  in  utilizing  suitable  by-products  of  beet-sugar  factories  in  feeding  cattle. 

AVERSION  TO  AGRICULTURE  INVOLVING  HAND  LABOR. 

I know  of  no  localities  in  the  State  which  have  manifested  an  organized  interest 
in  the  sugar-beet  industry  recently,  although  from  newspaper  items  I am  led  to 
believe  that  such  interest  exists  in  one  or  two  places.  My  impression  is  that  the 
most  interest  has  been  manifested  where  the  natural  conditions  as  respects  fuel 
and  limestone  are  the  least  advantageous.  The  chief  difficulty  with  our  farmers 
here  at  present  is  that  they  are  not  likely  to  undertake  agriculture  involving  much 
hand  labor.  In  some  of  the  older  portions  of  the  State  agriculture  is  in  a much 
more  advanced  stage  than  in  others,  but  in  few  localities  probably  has  it  risen  to 
the  stage  of  advancement  that  successful  beet  culture  demands.  I have  no  data 
worth  mentioning  upon  soil  analyses.  There  is  no  question,  however,  as  to  the 
fertility  of  our  soils.  The  main  difficulty  will  be  to  obtain  proper  culture.  I 
intend  to  continue  the  sugar-beet  investigation  in  this  State  with  increased  energy. 
Our  seasons  begin  early  here,  compared  with  many  of  the  other  States,  and  I con- 
sider it  highly  important  that  our  beets  should  be  planted  early,  so  that  they  may 
be  well  grown  before  the  summer  droughts. 

MICHIGAN. 

Report  by  E.  D.  Smith,  Director  of  the  Michigan  Experiment  Station. 

(1)  Factories  in  this  State  have  every  possible  facility  as  far  as  markets  are 
concerned.  In  the  first  place  the  State  borders  on  the  Great  Lakes,  and  is  thus 
put  in  water  communication  with  Chicago,  Milwaukee,  and  other  lake  ports  to 
the  west,  and  with  Buffalo  and  the  Erie  Canal  on  the  east,  besides  the  ports  along 
the  Great  Lakes.  The  railroad  facilities  are  unsurpassed,  as  the  State  is  crossed 
east  and  west  and  north  and  south  by  trunk  lines,  with  branches  extending  to 
every  proposed  location  of  a factory. 

(2)  As  to  fuel,  no  State  could  be  better  supplied  than  Michigan;  transportation 
from  the  South  is  cheap,  and  moreover  the  central  part  of  Michigan  is  underlaid 
by  soft  coal,  which  is  being  mined  at  Saginaw  and  Bay  City  and  can  be  laid  down 
at  the  sites  of  sugar  factories  very  cheap.  This  coal  is,  of  course,  strongly  bitumi- 
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nous.  If  wood  is  suitable  for  that  class  of  factories,  of  course  we  have  immense 
forests  of  hard  wood  which  would  be  within  reaching  distance. 

(3)  The  outcrops  of  limestone  furnish  an  article  of  unusual  purity.  The  quar- 
ries on  each  side  of  Siginaw  Bay  show  less  than  1 per  cent  of  impurities.  There 
is  an  outcrop  at  Trenton,  south  of  Detroit.  Limestone  can  be  furnished  at  the 
proposed  sites  of  factories  at  small  cost,  because  of  the  facility  ^vith  which  it  can 
be  transported  by  water. 

(4)  At  all  points  bordering  on  the  Great  Lakes  there  is  no  possible  question 
about  the  water  supply.  At  inland  points  the  dependence  would  have  to  be  on  the 
rivers,  small  creeks,  and  artesian  wells.  The  State  as  a whole  is  crossed  by  a 
large  number  of  streams  that  would  furnish  water. 

(5)  Michigan  is  distinctly  a live-stock  State,  and  could  easily  add  to  the  number 
of  cattle  fed  either  for  meat  or  milk  a sufficient  quantity  to  consume  all  the  pulp 
from  the  factories  which  are  possible  or  probable.  Our  people  are  used  to  stock 
feeding,  and  there  need  be  no  apprehension  of  waste  from  negligence  on  this  line. 

This  station  is  ready  to  cooperate  with  the  efforts  of  the  Secretary  of  Agricul- 
ture in  developing  the  beet-sugar  industry  in  this  State  to  the  utmost  of  its 
possibilities. 

MINNESOTA. 

Report  by  Harry  Snyder,  Chemist  of  the  State  Experiment  Station. 

HOME  MARKETS. 

The  cities  of  Duluth,  St.  Paul,  and  Minneapolis  have  a combined  population  of 
over  400,000.  It  would  take  all  the  product  of  three  and  one-half  beet-sugar  fac- 
tories to  supply  the  cities  named.  The  calculations  are  based  on  a hundred 
days’  working  season  and  a daily  capacity  of  300  tons  of  beets  per  factory,  the 
average  amount  of  sugar  consumed  per  capita  being  65  pounds.  It  would  require 
all  of  the  product  of  fourteen  such  factories  to  supply  the  State  with  sugar.  The 
pineries  and  the  wheat  farms  of  the  State  all  require  more  than  the  average 
amount  of  sugar. 

OTHER  MARKETS  CONTROLLED. 

In  addition  to  supplying  the  home  demands,  the  States  of  North  Dakota,  Mon- 
tana, and  Idaho  would  afford  an  outlet  for  surplus  sugar.  St.  Paul  and  Min- 
neapolis being  the  natural  trade  centers  of  the  Northwest,  the  States  mentioned 
would  afford  markets  which  competing  States  could  not  well  control,  because  all 
sugar  supplied  to  the  Northwest  must  pass  through  Minnesota. 

TRANSPORTATION  FACILITIES. 

There  are  six  lines  of  railway  running  west  and  northwest  through  the  State, 
not  counting  the  numerous  side  lines.  The  nine  railway  lines  from  Minnesota  to 
Chicago  would  afford  an  outlet  for  all  surplus  sugar  over  the  amounts  requii'ed 
for  home  consumption  and  the  northwestern  trade.  Lake  Superior,  in  the  north- 
eastern part  of  the  State,  and  the  Mississippi  River,  along  the  eastern  boundary, 
afford  additional  facilities  for  obtaining  crude  materials  and  shipping  the  finished 
product.  There  is  scarcely  a locality  in  Minnesota  which  is  not  favored  with  two 
or  more  lines  of  railway. 

FUEL  SUPPLY  OF  THE  STATE. 

The  information  regarding  the  fuel  supply  of  the  State  has  been  supplied  by 
Mr.  Morin,  of  the  Albert  Lea  Commercial  Club,  and  Mr.  Randall,  of  the  Winona 
Board  of  Trade.  What  is  true  of  these  places  would  in  general  hold  true  for  the 
central,  southern,  and  eastern  parts  of  the  State,  as  well  as  many  other  localities. 
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Mr.  Morin  writes:  “Lump  coal  is  to-day  (January  6,  1898)  laid  down  here  for 
$2.20  to  $3.50,  f. o. b.’*  Mr.  Randall  writes:  “The  coal  used  extensively  as  fuel 
here  costs  on  an  average  about  $2.75  per  ton,  delivered.  Slabs  from  our  sawmills 
can  be  bought  very  cheaply  during  the  sawing  season,  and  when  dry  they  make 
good  fuel.  Price  of  slabs,  about  $1  per  cord.  Sawdust  can  be  procured  without 
charge;  it  has  been  very  extensively  used  by  two  large  flouring  mills.” 

There  is  no  question  but  that  the  demand  of  a sugar  beet  factory  for  fuel  would 
be  met  with  reduced  prices.  There  is  some  refuse  from  oil  refineries  that  could 
be  utilized,  as  well  as  some  peat  deposits.  Lignite  can  also  be  obtained  at  a very 
low  figure. 

LIMESTONE. 

The  State  is  well  supplied  with  limestone.  The  southern  and  western  parts  of 
the  State  are  underlaid  with  limestone  rock.  Ledges  of  the  rock  are  exposed 
along  the  streams  and  in  other  places.  The  limestone  is  mostly  of  the  dolomite 
variety.  As  a rule  it  is  free  from  alkaline  compounds.  It  will  average  from  92  to 
96  per  cent  pure  magnesium  and  calcium  carbonates.  The  limestone  contains 
from  3 to  5 per  cent  of  sand,  and  no  carbonate  of  soda  or  potash.  The  analyses  of 
stone  from  Winona,  Red  Wing,  Lanesboro,  and  Fountain,  made  by  Professor 
Dodge  in  1896  for  the  State  geological  survey,  are  as  follows: 


Constituents. 

Winona. 
No.  1. 

Winona. 
No.  2. 

Red  Wing. 
No.  3. 

Lanes- 
boro. 
No.  4. 

Foun- 
tain. 
No.  5. 

Silica  

Per  cent. 
3.98 
1.40 
1.13 
51.65 
41.62 
.10 
Trace. 
Trace. 

Per  cent. 
1.31 
.72 
.55 
53.95 
42. 89 
.07 
None. 
Trace. 

Per  cent. 
10.94 
.34 
.55 
50.68 
33. 61 
Trace. 

Per  cent. 
7.35 

Per  cent. 
9.89 

Alumina  . ..  ..  

Oxide  of  iron 

Carbonate  of  lime 

Carbonate  of  magnesia 

Phosphate  of  lime 

1.05 

62.14 

28.49 

1.30 
86. 11 
.47 

Manganese 

Potash 

Soda. 

.15 
. 68 

.24 

.02 

Organic  matter  and  moisture 

Trace. 

Trace. 

.44 

The  dolomite  limestone  from  other  localities  in  the  State  has  about  the  same 
general  composition.  While  it  is  a dolomite  limestone,  it  is  to  be  observed  that  it 
carries  no  impurities,  as  chlorides,  alkaline  carbonates,  and  phosphates,  which  cause 
trouble  in  sugar  manufacturing  operations.  Samples  of  pure  limestone,  as  No.  5, 
are  also  to  be  found  in  the  State. 


WATER. 

Lakes. — There  are  a large  number  of  small  lakes  in  the  State,  which  are  fed  from 
springs.  The  water  from  nearly  all  of  the  lakes  is  free  from  alkali  and  is  all  that 
could  be  desired  for  beet-sugar  purposes.  The  lake  waters  carry  about  40  grains 
per  gallon  of  solid  matter,  which  is  composed  mainly  of  limestone.  There  are  but 
few  localities  in  the  State  where  objectionable  alkaline  water  is  found. 

Artesian  and  deep  wells. — An  ample  supply  of  pure  water  can  be  obtained  from 
either  artesian  or  deep  wells  in  nearly  every  part  of  the  State.  As  an  example, 
the  water  supplied  by  the  station  is  from  a well  280  feet  deep,  which  has  a capac- 
ity of  150  gallons  of  water  per  minute.  The  well  has  never  given  signs  of  a low- 
water  supply.  The  water  is  practically  free  from  organic  matter  and  alkalies. 
It  gives  no  reaction  for  sulphates.  Water  of  the  same  quality  is  quite  generally 
found  in  the  State.  In  some  localities  the  water  is  only  20  feet  from  the  surface. 
Numerous  analyses  of  water  from  various  parts  of  the  State  have  been  made  by 
the  Minnesota  Experiment  Station,  which  show  that,  as  far  as  the  quality  and 
quantity  of  the  water  are  concerned,  the  State  is  unusually  well  supplied. 
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UTILIZING  THE  BEET  PULP. 

As  to  utilizing  the  beet  pulp  for  stock  feeding,  it  is  only  necessary  to  say  that 
the  live  stock  and  dairy  industries  are  already  developed  in  the  State,  and  it  would 
not  be  necessary  to  wait  for  these  adjuncts  of  the  beet-sugar  industry  to  be  devel- 
oped. There  is  annually  fed  around  the  St.  Paul  stock  yards  265,000  head  of  sheep, 
and  in  the  State  there  are  over  400  creameries.  The  live-stock  industry  in  many 
parts  of  the  State  has  improved  the  methods  of  farming  to  such  an  extent  that 
Mr.  Morin  says,  “One  of  our  strong  arguments  is  that  we  have  a population 
ready  and  competent  to  take  up  this  industry,  and  can  thereby  eliminate  the 
expensive  experiment  of  trying  to  make  good  farmers  out  of  poor  ones.  ” 

EXTENT  OF  EXPERIMENTS  IN  SUGAR-BEET  CULTURE. 

Experiments  in  the  culture  of  sugar  beets  have  been  carried  by  the  Minnesota 
Experiment  Station  since  1888.  The  results  are  given  in  the  following  tables: 


Beets  grown  in  Minnesota  from  1888  to  1897. 


1888. 

1890. 

1891. 

1893. 

1893. 

1894. 

1895. 

1896. 

1897. 

Average  per  cent  sugar 

15.4 

13.9 

14.1 

15.0 

15.3 

17.3 

15.6 

13.7 

15.0 

Average  purity  coefficient 

83.1 

79.5 

80.1 

84.6 

84.4 

86.6 

85.6 

81.0 

83.1 

Highest  per  cent  sugar 

30.3 

17.9 

30.4 

19.1 

18.4 

19.4 

30.6 

18.3 

18.5 

Number  of  samples  analyzed 

111 

55 

465 

185 

15 

14 

33 

35 

303 

General  average,  nine  years,  1,351  samples;  Sugar,  14.33  per  cent;  purity  coeflS-cient,  81.3. 


Average  of  beets  grown  at  experiment  station. 


Number  of  samples. 

Year. 

Sugar 
in  beets. 

Purity 

coeffi- 

cient. 

13 

1890 

Percent. 

13.3 

81.1 

108 A 

1891 

15.0 

83.5 

73 

1893 

14.9 

86.3 

10 

1893 

16.4 

85.3 

10 

1894 

17.4 

87.6 

10 

1895 

16.6 

86.5 

10 

1896 

15.6 

83.4 

138 

1897 

16.3 

85.6 

General  average,  eight  years,  361  samples:  Sugar,  15.55  per  cent;  purity  coefllcient,  85.8. 

In  addition  to  the  analyses  of  beets,  the  experiment  station  has  sent  beets  to  the 
beet-sugar  factories  in  Nebraska.  In  the  fall  of  1892  a carload  of  sugar  beets 
grown  on  the  experiment  station  farm  at  St.  Anthony  Park  was  sent  to  the  sugar- 
beet  factory  at  Grand  Island,  Nebr.  President  Oxnard  wrote  as  follows: 

February  24, 1893. 

Director  of  the  Experiment  Station, 

St.  Anthony  Park,  Minn. 

Dear  Sir:  In  reply  to  your  favor  I will  say  that  your  beets  were  most  excellent 
in  every  respect,  both  as  to  size  and  quality.  If  this  kind  of  beets  can  be  grown 
on  a large  scale,  there  is  no  doubt  whatever  of  the  adaptability  of  the  soil  in  your 
neighborhood  to  the  growth  and  development  of  sugar  beets.  The  test  showed 
14.9  per  cent  of  sugar  with  a high  purity  coefficien 

Very  truly,  yours,  Henry  T.  Oxnard. 

The  year  that  these  beets  were  sent  to  the  factory  (1892)  73  samples  of  beets 


PROGRESS  OF  BEET-SUGAR  INDUSTRY. 


85 


raised  at  the  station  tested  14.9  per  cent  sugar.  These  results  are  given  in  Bul- 
letin No.  27,  which  was  published  about  a month  before  the  receipt  of  this  letter. 
It  is  to  be  observed  that  the  factory  tests  and  the  laboratory  tests  are  identical. 
The  beets  were  paid  for  on  the  basis  of  14.9  per  cent  sugar. 

MONTANA. 

Report  by  S.  M.  Emery,  Director  of  the  Montana  Experiment  Station. 

(1)  Montana  consumes  10,000,000  pounds  of  sugar  per  annum,  and  there  certainly 
would  be  a market  for  this  amount,  as  our  people  are  growing  rapidly  to  a proper 
appreciation  of  supporting  a home  industry.  We  are  on  a main  line  of  railway 
between  the  coast  and  the  great  inland  lakes,  in  all  of  which  territory  there  is  at 
present  no  other  home  production  of  sugar  to  be  considered  as  competition.  If 
given  a fair  show  by  the  transportation  companies,  as  it  would  no  doubt  be,  there 
ought  to  be  market  along  the  line  of  the  Northern  Pacific  Railway  for  the  product 
of  a first-class  plant  located  in  Montana. 

(5)  Montana  ships  250,000  beef  cattle  to  Eastern  markets  each  fall.  These 
could,  with  great  profit,  be  fed  in  the  State  (or  half  of  them,  at  any  rate)  with 
a combination  of  grain  and  alfalfa  with  the  beet  pulp.  This  would  have  a bene- 
ficial effect  upon  the  cattle  market.  This  State  is  also  the  leading  sheep  State  of 
the  Union,  and  there  is  a very  strong  call  on  the  part  of  sheep  men  for  mutton 
sheep  to  cross  upon  the  fine- wool  flocks  now  universal  in  the  State.  Many  thou- 
sands of  sheep  are  winter-fed  on  alfalfa  for  mutton.  Here,  then,  would  be  a way 
to  help  out  both  the  flock  master  and  the  farmer  by  supplying  this  valuable  acces- 
sory to  the  feed  ration. 

Dairying  is  yet  in  its  infancy,  and  it  would  receive  substantial  aid  by  the  estab- 
lishment of  a sugar  plant. 

Industries  of  this  nature  bear  much  promise  in  Montana.  We  have  facilities 
and  reserves  here  to  comfortably  maintain  and  support  a population  exceeding 
that  of  any  of  the  older  States  at  present,  and  this  development  to  come  offers 
much  to  insure  a permanency  of  market. 

Following  is  the  letter  of  Dr.  F.  W.  Traphagen,  chemist  of  this  station,  answer- 
ing questions  2,  3,  4,  and  6 of  the  circular: 

Dear  Sir:  (2)  Wehavecoalfields  within  10  miles  of  Bozeman,  which  produce  a 
good  quality  of  bituminous  coal.  This  coal  costs  from  $3.50  to  $4.50  per  ton  in  small 
quantities.  In  large  quantity  I have  no  doubt  coal  could  be  purchased  at  much 
lower  prices.  It  has  been  estimated  that  fully  50,000  square  miles  of  Montana  are 
underlaid  by  coal. 

(3)  Limestone  occurs  very  plentifully  in  this  State  and  is  widely  distributed. 
You  will  find  inclosed  analysis  of  a sample  of  carboniferous  limestone,  which  forms 
a large  part  of  the  Bridger  Mountains,  near  our  town.  Other  localities  where  pure 
limestone  occurs  are  near  Helena,  in  the  Jefferson  Canyon,  and  near  Missoula. 

(4)  An  analysis  of  the  water  of  Lyman  Creek,  which  supplies  our  city,  is  inclosed. 
This  is  a comparatively  “hard”  water,  as  are  all  the  waters  coming  from  that 
side  of  the  valley  (the  north) , where  our  limestones  crop  out.  On  the  other  hand, 
the  south  side  of  the  valley  is  composed  of  granite,  gneissic,  and  volcanic  rocks, 
which  furnish  a much  purer  water.  The  larger  streams  come  from  this  side,  and 
furnish  nearly  all  the  water  used  for  irrigation.  I regret  that  I have  no  complete 
analysis  of  this  water  to  submit  to  you. 

(6)  Concerning  the  soil,  a statement  of  the  average  composition  of  the  soil  of 
the  experiment-station  farm  is  inclosed.  It  may  be  taken  as  a type  of  the  soil 
of  this  valley.  In  many  parts  of  the  State  large  quantities  of  sulphate  of  soda  are 
contained  in  the  soil. 

I have  dwelt  especially  upon  conditions  in  the  Gallatin  Valley,  because  I am 
more  familiar  with  these,  and  because  the  only  active  interest  taken  in  the  manu- 
facture of  beet  sugar  is  centered  here. 
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Report  of  analysis  of  sample  of  ^limestone  from  Bridger  Canyon. 


Per  cent. 

Silica 85 

Alumina  and  ferric  oxid .30 

Lime 54. 92 

Magnesia 49 

Carbon  dioxid  (calculated  to  CaO  and  MgO) 43. 67 


Total 100.23 

Rep)ort  of  analysis  of  sample  of  water  from  Lyman  Creek,  shoicing  number  of 

grains  in  1 gallon. 

• Per  cent. 

Total  solids 11.78 

Organic  and  volatile  matter  1 . 87 

Silica .29 

Alumina  .14 

Bicarbonate  of  iron 07 

Bicarbonate  of  lime 7. 27 

Bicarbonate  of  magnesia 5. 66 

Chloride  of  sodium .16 

Chloride  of  magnesium  . . _ .12 

Sulphate  of  potassium .01 

Sulphate  of  calcium 1.36 

Temporary  hardness 10. 26 

Permanent  hardness 6.12 


Report  of  aiserage  obtained  by  analysis  of  21  samples  of  soil  from  experiment 

station  farm. 


Per  cent 


Coarse  material 0. 567 

Fine  earth 99. 433 

Analysis  of  fine  earth. 

Insoluble  matter 80. 41 

Soluble  silica,  SiOg 13 

Potash,  K2O .60 

Soda,  NagO .36 

Lime,  CaO 1.16 

Magnesia,  MgO 1. 15 

Oxid  of  manganese,  AJgO^ .96 

Peroxide  of  iron,  Fe^Og 3. 92 

Alumina,  AI2O3 ' 6.15 

Phosphoric  acid,  P0O5 .29 

Sulphuric  acid,  SO" . 113 

Organic  matter 6. 44 

Moisture 4. 08 

Nitrogen 0.1695 


NEBRASKA. 

Report  by  H.  H.  Nicholson,  Chemist  of  the  State  University  and  of  the  State 

Experiment  Station. 

I submit  the  following  general  discussion  of  the  natural  advantages  of  Nebraska 
for  the  culture  of  sugar  beets.  I contrast  these  conditions  briefly  with  those  of 
Germany  and  other  beet-growing  countries  of  Europe.  To  go  more  into  detail 
would  require  more  time  than  I can  now  spare  and  more  space  than  you  might 
feel  like  giving. 

At  the  outset  I would  remind  you  that  good  natural  conditions  are  but  a part 
of  the  essential  conditions  for  a successful  sugar  industry.  These  must  be  seized, 
studied,  adapted,  and  made  the  most  of  by  an  intelligent,  thoughtful  husbandry. 

SOIL  AND  CLIMATE. 

Certain  varieties  of  soil  and  climate  are  fundamental  requirements.  With  these 
and  intelligent  energy  to  make  the  most  of  them,  the  beet-sugar  industry  in  this 
State  is  an  assured  success. 
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An  ideal  soil  for  the  growth  and  culture  of  the  sugar  beet  is  described  as  con- 
sisting of  a mild,  moist  loam  about  20  inches  deep,  underlaid  by  loam  or  marl  to 
the  depth  of  from  3 to  6 feet,  the  whole  resting  on  sand.  The  surface  should  be 
level  or  slightly  sloping,  for  ease  in  cultivation  and  to  avoid  the  washing  away  of 
the  young  beets  by  heavy  rains.  Such  soils  are  easy  to  cultivate,  absorb  and 
retain  heat,  are  self-draining,  and  act  like  a sponge  in  taking  up  and  retaining 
excesses  of  moisture  for  the  use  of  plants  in  a season  of  drought.  In  connection 
with  such  a soil  we  should  have  a moderately  cool  climate,  or  one  so  conditioned 
that  the  period  of  highest  temperature  is  accompanied  or  closely  followed  by  that 
of  maximum  rainfall.  The  bulk  of  the  annual  rainfall  should  come  during  the 
early  part  of  the  season,  while  the  plant  is  perfecting  its  root  and  leaf  systems, 
and  gradually  diminish  during  the  latter  part  of  the  season,  the  period  of  matu- 
rity, while  the  beet  is  increasing  its  sugar  content.  Another  climatological  factor 
of  great  importance  is  the  amount  of  sunshine.  This  is  in  reality  the  chemist 
who  makes  the  sugar  when  the  apparatus,  the  leaves  and  rootlets,  have  been  fully 
developed. 

When  these  conditions  are  well  met,  the  beet,  as  a sugar-producing  plant,  reaches 
its  highest  development.  While  these  are  the  ideal  or  standard  conditions  for 
beet  production,  I do  not  wish  to  be  understood  as  saying  that  such  perfection  of 
/ soil  and  climate  is  absolutely  essential  to  their  successful  growth.  Beets  do  well 
and  thrive  in  soils  that  do  not  have  all  of  these  qualities,  but  they  will  be  better 
in  all  respects  the  more  nearly  we  approach  to  this  standard. 

Let  us  turn  from  this  brief  statement  of  what,  for  want  of  a better  term,  I style 
the  ideal  conditions  of  soil  and  climate,  and  see  how  nearly  we  approach  to  them 
in  this  State. 

The  soils  of  Nebraska  may  be,  in  general,  classed  as  warm,  sandy  loams,  free 
from  roots  and  stones,  and  underlaid,  except  in  a few  localities,  by  sand.  In  the 
southeastern  part  of  the  State,  and  on  what  may  be  called  its  river  front,  is  a soil 
containing  a certain  admixture  of  clay,  which  as  we  proceed  westward  gives  place 
more  and  more  to  sand  until  we  reach  the  western  and  especially  the  northwestern 
portions  of  the  State,  where  the  soils  are  quite  sandy  and  sometimes  intermixed 
with  gravel  and  marl. 

The  mechanical  quality  of  the  soil  is  characteristic,  as  a glance  at  the  following 
tabulation  of  mechanical  analyses  will  show : 


Mechanical  analyses  of  Nebraska  soils. 


Location. 

Fine 

gravel. 

Coarse 

sand. 

Fine 

sand. 

Finest 

sand. 

Silt. 

Organic 
matter 
and  loss. 

Ames ........ 

Per  cent. 

Per  cent. 
0.34 

Per  cent. 
4. 90 

Per  cent. 
40.30 

Per  cent. 
53.86 

Per  cent. 

Do 

0.34 

9.30 

22. 80 

23. 16 

44. 70 

Do 

.26 

3.56 

21.34 

27.30 

47. 54 

Grand  Island 

. 54 

11.70 

63.46 

24.30 

Do - 

.90 

10.00 

63.30 

25. 80 

Norfolk  - 

.20 

3.40 

52.00 

44. 40 

College  farm 

.01 

.02 

.31 

13.44 

76.01 

10. 18 

Long  Pine 

5.19 

5.31 

7.43 

23.39 

72.39 

6.16 

Neligh 

.08 

.90 

10. 54 

39.85 

42.94 

9.01 

Valentine 

.07 

1.18 

30. 83 

38.29 

25.08 

4. 51 

Wahoo  ..  . - 

.03 

.78 

21.37 

68.44 

9.35 

Brokenbow  

.45 

32. 19 

56. 01 

11.31 

Orleans  . 

.11 

1. 11 

45.80 

45.92 

7.02 

Bancroft  . 

3. 99 

87.14 

8.84 

Red  Cloud 

.71 

2.78 

9.84 

28.26 

53. 91 

4. 76 

Benkelman 

.31 

58.13 

36.03 

5. 47 

Alliance 

.42 

3.69 

20. 82 

32. 11 

38.20 

4. 67 

Curtis - - 

.14 

42. 77 

52.59 

5.47 

Kimball 

8.46 

5.63 

15.41 

32.95 

27.63 

4. 88 

Sidney 

.07 

.19 

2.11 

45.90 

44.79 

6.90 

Ravenna  

.01 

.49 

14. 11 

76.55 

4.37 
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For  comparison  I place  beside  these  results  of  the  mechanical  analyses  of  typical 
beet  soils  from  the  province  of  Saxony,  Germany,  where  the  sugar-beet  industry 
is  as  highly  developed  as  anywhere  in  the  world. 


Mechanical  analyses  of  Saxony  soils. 


Location. 

Fine 

gravel. 

Pearl 

sand. 

Coarse 

sand. 

Fine 

sand. 

Finest 

sand. 

Silt. 

Klein  Wanzleben 

Domnitz  (Saale) 

Korbisdorf 

Schilfa  (Thuringia) 

Per  cent. 
0.24 
.56 
.06 
.98 

Per  cent. 
0.25 
.38 
.17 
.26 

1 

Per  cent. 
0.28 
.42 
.13 
.34 

j 

Per  cent. 
1.96 
5.81 
2.56 
6.02 

Per  cent. 
32.78 
19.73 
19.77 
9.33 

Per  cent. 
64.48 
73.09 
77.37 
83.06 

The  following  results  of  chemical  analyses  give  some  information  as  to  the  ulti- 
mate composition  of  Nebraska  soils: 


Chemical  analyses  of  Nebraska  soils. 


Constituents. 

Dawes 

County. 

Cherry 

County. 

Brown 

County. 

Antelope 

County. 

Saun- 

ders 

County. 

Lancas- 

ter 

County. 

Hamil- 

ton 

County. 

W ater  - 

2.5500 

1.3730 

1. 8060 

1. 8985 

1. 8760 

3.2820 

3.5360 
8.0130 
83.7560 
1.3290 
1.1300 
.4684 
.4390 
.0541 
. 0551 

Organic  substance  

4. 5200 

4.7930 

6.0003 

5.9022 

9.2618 

6. 8140 

Silicic  acid 

83.9970 

87.0487 

81.2330 

83. 4182 

78. 4751 

79.8400 

Ferric  oxide  

1.1480 

1. 4734 

1. 5960 

2. 3679 

1.2629 

4. 9810 

Clay  - 

2.7450 

2.3865 

6.3840 

3. 6922 

7. 2572 

1.9200 

Lime  ... 

1.8920 

.4983 

.7736 

.5950 

.4900 

.6100 

Magnesia  

.2050 

.0846 

.0600 

.0315 

.3345 

.4200 

Potash  - 

.0410 

.4107 

.7410 

.5927 

.2413 

.1970 

Soda 

.0500 

.3a41 

.4000 

.2676 

.2037 

9. 1240 

Phosphoric  acid 

.8220 

.0623 

.0620 

.0399 

.1127 

1.4210 

.0947 

.0620 

.0040 

l.fiOll 

.0680 

Sulphuric  acid 

.0007 

.3799 

.0970 

1.1600 

.5790 

. 0655 

Carbonic  acid  

1.7120 

.9057 

1.1800 

.0721 

.6125 

.1600 

Chlorine  . 

.0058 

.0038 

.0039 

.0278 

.0028 

.1510 

Nitrogen 

.0840 

.0569 

.0735 

.0630 

.0710 

.0700 

It  can  be  said  without  exaggeration  that  the  soils  of  this  State,  excepting  a few 
isolated  localities,  are  in  their  composition,  drainage,  and  freedom  from  roots  and 
stones  almost  ideal  for  general  farming,  and  especially  for  the  cultivation  of  root 
crops.  The  underlying  sands  serve  as  a drainage  system  in  seasons  of  excessive 
rainfall  and  as  a water  reservoir  when  the  precipitation  is  deficient.  The  seasons 
of  the  past  decade  have  given  us  an  abundant  proof  of  the  truth  of  this  proposition. 
Climatically  the  State  is  most  admirably  situated.  Lying,  as  it  does,  between 
the  fortieth  and  forty-third  parallels  of  north  latitude,  at  an  average  altitude  of 
2,000  feet  above  the  sea  level,  it  has  a season  that  is  in  some  respects,  I think,  even 
better  adapted  to  sugar  beet  culture  than  the  season  in  the  European  sugar  belt 
lying  between  forty-seven  and  fifty-four  north  latitude.  Our  precipitation  is 
almost  altogether  in  the  form  of  rain.  While  the  annual  rainfall  in  different 
portions  of  the  State  is  somewhat  irregular,  yet  there  is  a pretty  regular  increase 
from  west  to  east  and  from  north  to  south.  This  irregularity  is  due  to  two  causes, 
viz,  distance  from  large  bodies  of  water  and  altitude. 

RAINFALL. 

The  average  precipitation  in  the  State  is  about  24  inches,  varying  from  about  30 
inches  in  the  eastern  and  southeastern  to  18  and  19  inches  in  the  extreme  western 
and  northwestern  parts.  While  this  rainfall  is  considerably  less  than  that  of 
some  of  the  Eastern  States,  yet  we  have  a great  advantage  in  the  method  of  its 
distribution. 
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A careful  comparison  of  the  rainfall  records  extending  over  the  last  twelve 
years  shows  that  about  60  per  cent  of  our  rain  falls  during  the  months  of  April, 
May,  June,  and  July;  that  is,  while  our  total  annual  rainfall  is  somewhat  less  than 
in  States  farther  east,  a great  part  of  it  comes  at  the  season  of  the  year  when  it  is 
most  needed  for  growing  crops.  It  appears  from  the  records  of  the  United  States 
Weather  Service  that  the  average  amount  of  rainfall  during  the  months  of  April  to 
July,  inclusive, at  Omahaamounts  to  18.41  inches;  at  Yankton,  which  may  represent 
northeastern  Nebraska,  15.58  inches;  at  Valentine,  12.39  inches.  A comparison  with 
the  rainfall  which  occurs  over  what  is  known  as  the  Eastern  States  shows  that  the 
eastern  part  of  Nebraska  has  during  these  four  months,  a larger  amount  of 
rainfall  than  the  Eastern  States  from  Maine  to  Virginia,  except  possibly  along  the 
immediate  coast,  and  that  the  western  part  of  the  State  of  Nebraska  during  these 
months  is  favored  with  an  amount  of  rainfall  but  slightly  below  the  moisture 
recorded  in  the  Eastern  States.  Thus  while  Nebraska’s  annual  rainfall  is  consid- 
erably less  than  that  of  the  States  before  mentioned,  her  available  rainfall,  if  I may 
use  this  expression,  is  proportionally  much  better  than  that  of  the  States  east. 
Again,  comparing  the  precipitation  in  Nebraska  during  these  growing  months 
with  that  in  the  sugar  belt  of  Europe,  we  are  struck  with  the  very  favorable  show- 
ing for  this  State.  The  fall  for  the  European  sugar  belt  in  May  is  a little  over 
1^  inches,  rising  very  rapidly  to  3^  inches  in  June,  which  figure  it  nearly  maintains 
until  the  middle  of  September,  when  it  falls  to  about  3 inches  in  October.  For  the 
same  months  here  we  have  in  May  a little  over  4 inches,  gradually  increasing  until 
the  middle  of  June,  when  it  reaches  about  5 inches,  then  gradually  tapering  off  to 
about  3 inches  in  August  and  to  less  than  2 inches  in  October. 

TEMPERATURE. 

It  is  difficult  to  reduce  the  temperature  of  this  region  to  as  definite  a statement 
as  that  of  rainfall.  The  average  annual  temperature  of  the  State  ranges  from  50° 
in  the  southeastern  portion  of  the  State  to  about  46°  in  the  northwestern.  By 
April  the  mean  temperature  has  risen  to  from  40°  to  48°,  and  it  increases  rapidly 
during  this  month  and  through  May,  June,  and  July.  A comparison  of  these 
results  with  those  of  the  sugar-growing  districts  of  Europe  and  with  those  cli- 
matic conditions  apparently  required  for  successful  sugar  production  shows  but 
slight  differences.  In  the  sugar-producing  districts  of  Europe  the  average  monthly 
temperature  for  the  months  of  May,  June,  July,  August,  and  September  does  not 
rise  much  over  70°  nor  fall  far  below  50°.  The  average  monthly  temperature  for 
Nebraska  for  the  same  months  ranges  between  58.9°  in  May  to  75°  in  July,  falling 
to  62°  in  September.  Stated  briefiy,  then,  our  rainfall  during  these  months  is 
greater  than  it  is  in  the  sugar  districts  of  Europe.  Our  temperature,  also,  is 
slightly  higher,  but  is  closely  correlated  to  the  rainfall,  both  temperature  and 
rainfall  rising  to  the  maximum  in  June  and  July  and  gradually  decreasing  during 
the  following  months — a condition  that  is  conducive  to  the  formation  of  sugar  in 
the  beets. 

In  regard  to  the  danger  from  frost  the  bulletin  on  the  climate  of  Nebraska  says: 
“Owing  to  the  prevailing  high  altitude  of  this  State  and  the  small  amount  of 
water  present  in  the  air,  we  are  liable  to  comparatively  late  spring  frosts.”  The 
.observations  of  the  Signal  Service,  extending  over  a comparatively  large  number 
of  years,  have  shown  with  considerable  accuracy  the  latest  date  at  which  spring 
frosts  may  be  expected  in  different  parts  of  the  State,  together  with  the  average 
latest  date  for  several  years  that  killing  frosts  have  occurred.  The  following  table 
shows,  in  the  order  named  for  the  places  referred  to,  (1)  the  number  of  years  of 
observation  from  which  the  data  are  drawn;  (2)  the  average  date  of  last  killing 
frost;  (3)  the  earliest  date  on  which  the  last  killing  frost  occurred;  (4)  the  latest 
date  on  which  the  last  killing  frost  occurred;  (5)  the  percentage  of  times  when 


90 


PROGRESS  OP  BEET-SUGAR  INDUSTRY. 


the  last  killing  frost  has  not  been  more  than  ten  days  earlier  or  later  than  the 
average  date: 


Dates  of  last  killing  frost  in  spring. 


Date. 

Percent- 
age of  oc- 
currences 
within  ten 
days  be- 
fore or 
after  aver- 
age date. 

Locality. 

Length 
of  rec- 
ord. 

i 

Average. 

1 

i 

Earliest. 

Latest. 

Brown  ville 

Years. 

7 

Apr.  10 
Apr.  17 
Apr.  15 
Apr.  17 
May  15 
Apr.  21 
May  9 
Apr.  21 
June  2 

Apr.  3 
Apr.  1 
Apr.  3 
Mar.  20 

Apr.  23 
May  7 
do 

86 

Desoto 

17 

59 

Fremont 

15 

67 

Genoa 

12 

Apr.  30 
May  28 
May  8 
June  11 

58 

Hay  Springs 

3 

May  3 
Apr.  6 
Apr.  15 
Apr.  4 
May  8 

33 

N ebraska  City 

9 

78 

Ravenna 

14 

57 

Syracuse 

5 

May  9 
June  23 

Weeping  Water - 

13 

78 

Another  point  to  be  considered  in  connection  with  sugar  production  from  beets 
is  the  amount  of  sunshine  received  during  the  year  and  the  distribution  of  the 
sunny  days  throughout  the  period  of  growth  and  maturity.  It  is  interesting  to 
note  that  in  the  amount  of  sunshine  our  soil  receives  we  are  highly  favored,  as  is 
shown  indirectly  by  the  number  of  rainy  days  in  the  summer  and  autumn  months. 
The  following  figures  for  Nebraska  are  taken  from  the  report  of  the  Nebraska 
weather  service,  and  are  an  average  of  twelve  years: 


Average  number  of  rainy  days. 


Locality. 

June. 

July. 

August. 

Septem- 

ber. 

October. 

Nebraska 

8.5 

7.7 

6.4 

5.8 

4.9 

Belgium 

16.6 

15. 7 

15.0 

14.8 

14.0 

These  facts — soils  that  tend  to  absorb  and  hold  any  excess  of  moisture,  the  bulk 
of  the  rainfall  in  the  spring  and  early  summer,  a large  number  of  sunny  days,  the 
amount  of  sunshine  progressively  increasing  as  the  season  passes — are  the  most 
important  factors  in  the  whole  question  of  beet  production,  and  in  the  main  they 
are  very  favorable  to  the  establishment  of  that  industry  here. 

Nebraska,  with  her  rich,  warm,  deep,  and  mellow  soil,  her  abundant  and  timely 
rainfall,  and  her  wealth  of  sunshine,  is  adapted  not  only  to  the  successful  growth 
and  cultivation  of  sugar  beets,  but  she  seems  intended  by  nature  to  be  the  leader 
in  the  successful  establishment  and  building  up  of  the  sugar  industry  in  America. 

MARKETS. 

Turning  now  from  the  point  of  view  of  the  beet  grower  to  that  of  the  sugar 
manufacturer,  the  conditions  in  Nebraska  seem  equally  good.  In  regard  to  mar- 
kets for  the  manufactured  product,  the  manufacturers  in  Nebraska  would  seem 
to  have  unusual  advantages  over  those  of  the  coast  regions,  especially  in  regard  to 
the  matter  of  transportation.  Situated  in  the  interior  of  the  country,  he  is  not 
subject  to  the  long  hauls  of  the  coast-line  manufacturer.  His  market  is  at  his  door. 
Nebraska  alone,  with  the  present  population  of  1,265,000  people,  consumes  annually 
the  product  of  from  ten  to  twelve  factories,  each  having  a working  capacity  of  350 
tons  per  day  of  twenty-four  hours,  assuming  the  per  capita  consumption  to  be  60 
pounds. 

If  we  enlarge  this  area  to  include  the  States  immediately  surrounding  Nebraska, 
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'i  viz,  Kansas,  Missouri,  Iowa,  Minnesota,  North  and  South  Dakota,  having  an 
],  aggregate  population  at  present,  as  estimated  by  their  respective  governors,  of 
> 10,750,000  people,  and  using  the  same  per  capita  consumption,  we  will  have  an 
8 annual  demand  for  over  600,000,000  pounds  of  sugar,  or  the  product  of  over  100 

ij  factories,  each  having  a capacity  of  300  tons  per  twenty-four  hours  and  working 
I one  hundred  days  in  the  season. 

It  will  be  seen  from  this  statement  that  in  the  matter  of  a market  for  sugar  this 
I State  has  peculiar  advantages.  In  the  matter  of  reaching  the  market  this  region 
is  equally  well  situated.  Within  the  region  above  mentioned  are  the  large  trade 
centers  of  Omaha,  Kansas  City,  Denver,  Minneapolis,  St.  Paul,  and  Lincoln. 
Lincoln  and  Omaha,  within  the  State,  are  excellent  distributing  points.  Nine 
railway  systems  reach  Omaha  and  six  trunk  lines  converge  at  Lincoln.  From 
these  points  all  parts  of  the  State  and  the  country  are  easily  reached. 

FUEL,  LIME,  AND  WATER. 


In  the  matter  of  fuel  this  State  is  easily  supplied  from  Colorado,  Wyoming, 
Iowa,  Missouri,  and  Kansas  at  very  reasonable  rates,  dependent  largely  upon  the 
location  and  volume  of  business.  Petroleum  fuel  is  now  being  largely  used  in  the 
factories  in  the  place  of  coal.  This  is  procured  largely,  if  not  entirely,  from  the 
Standard  Oil  Company,  the  price,  as  in  the  case  of  coal,  being  dependent  on  varying 
conditions. 

Limestone  for  the  purification  of  beet  juice  is  a natural  product  in  various  parts 
of  the  State.  Stone  of  excellent  quality  occurs  at  various  points  throughout  the 
eastern  part  of  the  State,  while  limestone  of  a good  quality  is  found  in  the  north- 
ern and  northeastern  portions. 

Water  in  abundance  of  the  purest  quality  is  easily  obtainable  in  any  portion  of 
the  State  suitable  for  beet  growing.  As  is  well  known,  sugar  factories  bring  in 
their  train  a large  number  of  other  important  industries,  especially  those  of  stock 
growing  and  stock  feeding.  The  State  is  well  adapted  to  the  production  of  stock, 
and  produces  annually  an  immense  amount  of  hay,  corn,  and  other  grains.  In 
the  neighborhood  of  the  factories  already  established  stock  feeding  is  becoming 
an  important  secondary  industry.  The  dairy  and  creamery  business  has  been 
well  established  already  in  the  State  and  will  be  developed  enormously  -with  the 
further  production  of  sugar  beets.  The  advantages  from  feeding  beet  pulp — that 
is,  the  exhausted  cossettes — are  just  beginning  to  be  understood  by  our  dairymen. 
When  more  definite  knowledge  has  been  obtained  and  distributed  among  stock- 
men  in  general,  this  will  be  an  important  source  of  revenue  to  the  sugar 
manufacturer. 

Of  the  48,000,000  acres,  more  or  less,  of  land  within  the  limits  of  the  State,  at 
least  one-fourth  is  especially  adapted  to  the  production  of  sugar  beets,  an  abundant 
area  to  produce  the  sugar  supply  for  the  States  above  mentioned.  The  question  of 
sugar  production  from  beets  is  a living  one  here.  Many  localities  have  active 
organizations  looking  to  the  establishment  of  sugar  factories  in  their  midst. 


GERMINATION  EXPERIMENTS. 


In  reference  to  the  investigations  carried  out  at  this  station  in  conjunction  with 
the  Department  of  Agriculture  during  the  season  of  1897  I tender  the  following 
report: 

On  or  about  April  5 we  received  from  the  Oxnard  Beet  Sugar  Company,  at  Nor- 
folk, at  the  instance  of  the  Department  of  Agriculture,  500  pounds  of  Verbessertes 
Kleinwanzlebener  seed.  This  seed  was  thoroughly  mixed  and  samples  taken  for 
germination  experiments.  It  was  then  sacked  in  half-pound  sacks  and  sent  out 
to  applicants  under  Department  of  Agriculture  franks,  together  with  our  instruc- 
tions and  a return-report  blank.  The  germination  experiments  were  carried  out 
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according  to  the  methods  of  Fruhling  & Schultz,  modified  in  some  respects  by 
ourselves. 

Results  of  germination  tests: 

Moisture 

Foreign  matter,  chiefly  dirt 

1 00  seed  bolls  gave  in  fourteen  days 

1 kilo  of  seed  contained 

1 kilo  of  seed  yielded 

1 gram  of  seed  jdelded 

Number  of  un viable  seed  in  100 

DISTRIBUTION  OF  THE  SEEDS. 

The  following  circular  letter  was  prepared  and  sent  to  leading  newspapers 
throughout  the  State  on  April  8: 

Lincoln,  Nebr.,  April  8, 1897, 

Dear  Sir:  The  university  has  a small  amount  of  sugar-beet  seed  for  free  dis- 
tribution. We  desire  to  get  samples  into  each  county  in  the  State.  Will  you 
kindly  further  this  object  by  publishing  the  following  notice  in  your  next  issue: 

Persons  wishing  to  experiment  in  beet  growing  this  year  can  obtain  a sample  of  imported 
seed  by  addressing  Prof.  H.  H.  Nicholson,  State  University,  Lincoln,  Nebr.  As  the  available 
amount  of  seed  is  small,  apply  early,  as  requests  will  be  honored  in  the  order  in  which  they  are 
received.  Analyses  of  beets  raised  will  be  made  free  of  charge  by  the  department  of  chemistry. 

Brief  directions  for  planting  and  cultivating  will  be  sent  out  with  each  package  of  seed. 

Seed  was  distributed  in  accordance  with  requests  from  persons  throughout  the 
State.  A total  of  433  applicants  was  supplied.  Somewhat  later  in  the  season  a 
large  amount  of  material  in  the  shape  of  bulletins,  franks  for  free  transmission  of 
seed  to  Washington,  and  directions  for  planting,  cultivating,  and  harvesting  of 
beets  was  received  from  the  Department  of  Agriculture  for  distribution  to  those 
who  had  received  seed.  As  we  had  already  furnished  applicants  with  full  instruc- 
tions according  to  our  own  methods,  it  was  at  first  thought  unnecessary  to  distri  bute 
this  matter,  but  under  the  advice  of  the  director  of  the  station  copies  were  mailed 
to  the  address  of  each  one  who  had  received  seed.  Somewhat  later  in  the  season 
the  director  of  the  station  was  appointed  special  agent  of  the  Department  of  Agri- 
culture for  sugar-beet  investigation.  At  this  time  departmental  franks  for  the 
sending  of  beets  to  this  station  were  received,  and  these  also  were  mailed  to  those 
to  whom  seed  had  been  sent. 


percent..  11.13 

do 1.26 

plantlets..  126 

bolls 50,450 

plantlets..  63,567 

do-.--  63 

28 


REPORTS  RECEIVED. 

Of  the  433  persons  who  were  furnished  seed  from  this  station,  158  or  about  36 
per  cent  responded  in  the  fall,  either  by  sending  beets  accompanied  by  a report,  as 
requested , or  by  sending  a report  and  no  beets. 

Of  these  people  in  active  communication  with  us,  106  supplied  samples  of  beets 
for  analysis  and  54  reported  failures.  Of  the  failures  reported  26.9  per  cent  were 
attributed  to  dry  weather  and  26.9  per  cent  to  poor  seed;  25  per  cent  of  the  fail- 
ures were  caused  by  grasshoppers,  7.7  per  cent  by  stock  destroying  the  crop,  and 
13.4  per  cent  by  general  neglect.  Undoubtedly  the  small  percentage  returning 
beets  to  the  station  for  analysis  is,  in  part,  to  be  attributed  to  the  confusion  aris- 
ing from  their  having  received  franked  shipping  tags  directed  to  the  Department 
at  Washington  and  also  franked  shipping  tags  directing  them  to  send  beets  to  the 
station  at  Lincoln.  It  may  be  assumed  that  as  many  sent  beets  to  W ashington  as 
did  here.  If  this  is  true  over  70  per  cent  of  those  receiving  seed  made  some  sort 
of  return. 

The  results  of  our  analyses  show  a total  average  of  12.34  per  cent  of  sugar  in 
the  juice,  with  a coefficient  of  purity  of  75.  The  highest  percent  of  sugar  in  juice 
was  16.8  per  cent,  with  a coefficient  of  purity  of  78. 5.  The  lowest  per  cent  of  sugar 
in  juice  was  4.76  per  cent,  with  a coefficient  of  purity  of  45. 
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Considering  that  a large  number  of  these  beet  growers  were  entirely  'without 
experience  in  growing  beets  for  a sugar  content  and  that  samples  came  from  all 
portions  of  the  State,  including  those  least  adapted  to  beet  growing,  this  showing 
is  rather  remarkable.  We  sent  beet  seed  into  67  of  the  91  counties  of  the  State 
and  received  beets  from  36  counties. 

NEW  MEXICO. 

Report  of  Arthur  Goss,  Chemist  of  New  Mexico  Experiment  Station. 

I inclose  herewith  some  tables  showing  the  principal  analytical  results  that  we 
have  secured  in  the  beet  work  this  season.  We  have  not  had  time  to  figure  the 
purity  and  some  other  points  in  connection  with  the  analyses,  which  will  be 
reported  later.  Considering  the  fact  that  practically  all  the  beets  analyzed  were 
grown  under  purely  experimental  conditions,  it  seems  to  me  that  the  results  are 
very  encouraging.  There  is  no  question  that  if  the  matter  had  been  on  a business 
basis,  such  as  would  prevail  in  actual  practice,  the  results  would  have  been 
higher.  Take,  for  example,  the  results  reported  from  the  station  farm  here.  We 
know  beyond  question  that  the  conditions  under  which  most  of  the  samples 
grew  were  not  the  best  to  secure  a high  percentage  of  sugar,  as  we  are  trying 
experiments  on  time  of  planting,  time  of  harvesting,  variety  testing,  deep  and 
shallow  plowing,  and  different  methods  of  irrigation.  I do  not  believe  there  is 
any  question  that  New  Mexico  can  grow  beets  containing  a high  percentage  of 
sugar. 

Replying  to  your  questions,  I will  say — 

(1)  There  is  at  present  but  one  factory  in  this  part  of  the  country,  I believe, 
and  factories  established  here  would  have  the  trade  of  a very  large  section  of 
thinly  settled  country.  The  larger  markets  outside  of  this  section  would,  of  course, 
be  open  to  all. 

(2)  We  have  coal  in  the  Territory  which  can  be  delivered  in  the  southern  por- 
tion for  about  $5  per  ton.  In  the  northern  portion  it  is  cheaper,  selling  for  about 
$3  per  ton. 

(3)  We  have  plenty  of  limestone  in  many  parts  of  the  Territory.  The  few 
analyses  that  we  have  made  thus  far  would  seem  to  indicate  that  limestone  of 
very  good  quality  can  be  secured.  We  have  just  undertaken  a survey  of  the  lime- 
stones and  waters  of  the  principal  beet-producing  districts. 

(4)  Water,  running  from  50  to  100  parts  of  total  solids  per  100,000  parts,  can  be 
had  in  the  beet-producing  sections.  We  have  already  made  a large  number  of 
water  analyses  from  various  parts  of  the  Territory. 

(5)  We  import  most  of  our  butter  from  Kansas  and  other  points,  and,  in  my 
opinion,  dairying  will  pay,  at  least  until  the  market  is  overstocked. 

(6)  The  interest  in  the  sugar-beet  work  seems  to  be  very  keen  in  almost  all  parts 
of  the  Territory  where  beets  can  be  grown.  By  referring  to  the  tables  you  can 
see  what  sections  have  produced  the  best  beets  this  year.  Special  mention  should 
be  made,  I think,  of  the  Rio  Grande  Valley,  especially  the  northern  portion,  and 
the  Animas  Valley,  which  latter  has  a constant  and  abundant  supply  of  very  good 
water,  but  at  present  no  railroad.  A road  is  being  talked  of  for  that  section,  how- 
ever. I consider  the  Animas  Valley  one  of  the  most  promising  sections  for  the 
production  of  sugar  beets  in  the  Territory. 

The  soils  of  the  Territory  contain,  I think,  about  an  average  amount  of  nitrogen 
and  phosphoric  acid  and  an  unusually  large  amount  of  potash.  Our  soils  have  a 
decided  advantage  over  the  soils  in  the  rainfall  districts  in  that  the  fertility  is 
largely  kept  up  by  the  plant  food  carried  in  the  irrigating  water,  and  nearly  all 
that  once  gets  on  the  soil  remains,  as  very  little  is  lost  by  leaching  and  drainage. 
This  is  particularly  true  in  regard  to  potash,  which  element  I consider  practically 
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inexhaustible  in  these  soils.  I have  discussed  the  above  points  somewhat  in  detail 
in  one  of  my  earlier  bulletins,  a copy  of  which  I will  send  you. 

NEW  Y'ORK. 

Report  by  I.  P.  Roberts,  Director  of  State  Experiment  Station  at  Ithaca. 

(1)  The  markets  for  the  products  of  beet-sugar  factories  in  New  York  are  right 
at  hand.  The  home  markets  in  the  St^te  are  sufficient  to  use  up  all  the  products 
of  the  factories  which  we  are  likely  to  have  for  years  to  come.  At  the  factory  in 
Rome  this  season  it  was  found  that  in  Rome  and  Utica  nearly  the  entire  supply 
of  the  factory  was  used. 

(2)  Being  located  near  the  coal  mines  of  Pennsylvania,  the  supply  of  fuel  is 
near  at  hand  and  the  price  is  reasonable.  Coal  is  used  mainly.  The  price  varies 
from  $1.75  to  $2.25  per  ton. 

(3)  A large  portion  of  the  State  is  underlaid  with  limestone,  which  can  usually 
be  secured  at  small  cost,  and  even  in  sections  where  the  limestone  is  not  found 
naturally  the  freight  rates  are  so  low  that  it  can  be  easily  secured.  In  no  State  is 
the  supply  of  limestone  more  available  than  in  New  York  State. 

(4)  If  the  supply  of  water  were  the  only  thing  upon  which  the  success  of  facto- 
ries depended  nearly  every  section  of  New  York  State  would  be  well  adapted  to 
manufacturing  sugar.  There  are  abundant  streams  of  pure  water  where  the  flow 
is  sufficient  during  the  entire  year  for  the  supply  of  a large  factory. 

(5)  There  is  no  State  better  suited  than  New  York  for  the  manufacture  of  dairy 
products  and  for  using  the  refuse  of  the  factory  as  stock  feed.  The  demand  for 
high-class  dairy  products  in  this  State  is  sure  to  be  greater  than  the  supply.  Stock 
can  be  purchased  cheaply  at  Buffalo  and  fed  upon  the  refuse  of  the  factory,  and 
when  fattened  it  is  near  the  market.  The  creameries  of  New  Y'ork  have  long  had 
a reputation  of  being  among  the  best  in  the  country,  and  there  is  no  reason  why 
these  creameries  should  not  be  increased  in  number  and  their  products  used  in  the 
cities  of  the  State.  At  the  present  time  large  quantities  of  dairy  products  are 
shipped  into  New  Y^ork  from  other  States,  and  this  product  could  as  well  be  sup- 
plied from  the  creameries  of  the  State. 

OHIO. 

Report  by  Chas.  E.  Thorne,  Director,  and  A.  D.  Selby,  Chemist,  of  the  State 

Experiment  Station. 

(1)  The  population  of  Ohio  is  approximately  4,000,000;  its  annual  sugar  con- 
sumption, therefore,  is  probably  more  than  100,000  tons.  The  State  is  netted 
with  more  than  12,000  miles  of  railway,  including  main  tracks  and  sidings,  and  it 
is  bordered  by  several  hundred  miles  of  navigable  water.  It  has  two  cities  of 
about  300,000  population  each,  and  two  others  of  more  than  100,000  each, 
besides  many  smaller  cities 

(2)  The  Ohio  State  geologist.  Prof.  Edward  Orton,  places  the  actual  area  of  the 
measured  seams  of  coal  in  Ohio  at  not  less  than  5,000  square  miles,  capable  of 
yielding  23,000,000,000  tons  of  coal.  This  great  coal  field,  like  the  State  at  large, 
is  netted  with  railways;  and  bituminous  coal  of  the  best  quality  is  sold  through- 
out the  State  at  prices  so  low  that  wood  has  almost  ceased  to  be  used  for  fuel. 
The  average  cost  over  the  State  probably  does  not  exceed  $2  per  ton  in  carloads 
for  lump  coal,  with  corresponding  reductions  for  lower  grades.  Not  only  has  the 
State  this  good  supply  of  coal,  but  the  largest  petroleum  field  in  the  United  States 
lies  in  the  State  of  Ohio,  and  this  is  supplemented  by  two  smaller  fields  in  other 
parts  of  the  State. 
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I (3)  Lime  is  burned  in  a large  way  in  twenty  counties  scattered  over  the  west- 
li  ern  half  of  the  State,  and  in  a smaller  way  in  as  many  other  counties.  Limestone 
; occurs  in  all  the  coal-producing  counties.  On  the  whole,  the  limestone  resources 
^ are  second  to  those  of  no  other  region  known  to  the  writers.  Some  of  these  lime- 
I stones  contain  more  or  less  magnesia,  though  they  are  remarkably  free  from 
I other  impurities;  but  limes  derived  from  stone  containing  85  to  95  per  cent  of  cal- 
ji  cium  carbonate  are  worked  at  the  large  Ohlemacher  quarries  of  Sandusky,  at 
I Owens  Station,  Marion  County,  and  in  Clark  and  Miami  counties.  These  con- 
? tain  a very  low  percentage  of  silica  and  other  impurities.  The  Coal  Measure 

I limestones  are  but  slightly  inferior,  containing  little  magnesia,  though  higher 
^ percentages  of  iron,  alumina,  and  silica.  Becaiise  of  the  superior  quality  of  our 
I magnesia  limes  for  building  purposes  the  purer  carbonates  have  been  hitherto 
neglected.  There  is  no  reason  to  doubt  that  when  called  for  they  will  be  found 
in  ample  abundance. 

(4)  Along  the  lake  shore  the  supply  of  pure  water  is,  of  course,  adequate  for  any 
purpose.  There  are  many  streams  flowing  into  the  lake  which  would  furnish  pure 
water  in  sufficient  quantity  for  factories,  and  the  same  is  true  of  many  of  the 
I more  central  regions  of  the  State,  while  there  are  but  few  regions  in  which  a 
sufficient  supply  may  not  be  obtained  from  systems  of  wells. 

(5)  In  no  State  in  the  Union  are  the  farmers  better  prepared,  both  by  experience 
and  resources,  to  deal  with  stock- feeding  problems  than  in  Ohio.  The  practice  of 
purchasing  cattle  and  sheep  which  have  grazed  on  the  W estern  plains  and  flnish- 
ing  them  on  Ohio  corn  is  already  a common  one,  and  dairying  has  long  been  one 
of  the  great  industries  of  the  State.  Every  district  has  experienced  feeders  and 
dairymen  who  would  be  ready  at  once  to  utilize  the  refuse  of  a beet-sugar  factory. 

(6)  Three  or  more  districts  stand  out  prominently  in  the  tests  of  this  season. 
These  are  a northwestern  district,  including  Lucas,  Fulton,  Defiance,  Henry, 
Paulding,  Williams,  and  Wood  counties;  a northern,  including  Erie,  Huron, 
Lorain,  Ottawa,  Sandusky,  and  Seneca  counties;  and  an  eastern,  composed  of 
the  counties  of  Ashland,  Medina,  Summit,  Wayne,  Holmes,  Stark,  and  Tusca- 
rawas. The  number  of  samples  from  these  districts  has  been  large  and  the  results 
rather  favorable.  Scarcely  less  noteworthy  are  the  results  in  the  counties  of 
Darke,  Shelby,  Miami,  Champaign,  and  Clark  in  a western,  and  Ross  County 
with  its  neighbors  in  a southern  district.  The  northwestern  district  is  near 
natural  gas  and  oil  and  is  accessible  to  limestone  and  coal  by  direct  lines  of  rail- 
way. The  water  supply  is  believed  to  be  adequate  and  satisfactory  generally.  It 
is  certainly  so  at  Toledo. 

The  northern  district  is  near  limestone  and  water  supply  and  directly  accessible 
to  either  coal  or  oil. 

The  eastern  district  is  near  coal  and  water.  It  is  within  easy  reach  of  the  pure 
limestones  of  Sandusky  and  Kelleys  Island.  Limestone  from  that  island  is 
extensively  burned  at  Cleveland. 

The  data  concerning  analysis  of  beets  grown  this  season  have  been  given  in  our 
Bulletin  No.  90.  The  following  is  a summary  of  the  results  obtained  for  different 
sections  of  the  State  and  the  entire  State: 


Analysis  of  beets. 


Number  of  samples. 

Average 
weight 
of  beets. 

Total 

Sucrose 
in  juice. 

Purity 

coeffi- 

cient. 

Territory. 

Ana- 

lyzed. 

In  aver- 
ages. 

solids  in 
juice. 

Southern  section 

69 

67 

Grams. 

892 

Per  cent. 

17.0 
17.8 

18.0 
17.8 

Per  cent. 
12.8 
13.9 

75.3 

Middle  section 

146 

132 

924 

78.0 

Northern  section 

392 

355 

834 

14.3 

79.4 

Entire  State  

607 

554 

867 

14.0 

78.7 
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The  soils  on  which  these  tests  were  made  belong  almost  exclusively  to  the 
glacial  drift,  which  is  generally  more  or  less  modified  by  the  underlying  rock. 
No  general  chemical  investigation  of  these  soils  has  yet  been  made. 

OREGON. 

Report  by  Prof.  G.  W.  Shaw,  Chemist  of  State  Experiment  Station. 

Attempts  were  made  in  these  experiments  to  secure  data  both  as  to  the  yield 
and  the  cost  of  the  crop.  In  1891  the  average  yield  reported  by  eight  farmers  was 
20.5  tons  per  acre,  at  a maximum  cost  of  $24.18  per  acre;  in  1892  the  average  yield 
was  23  tons  per  acre. 

The  yields  and  cost  per  acre  for  the  season  of  1897  are  as  follows  for  the  sections 
named: 


County. 

Yield  in 
tons. 

Cost. 

W ashington 

15.7 

$24.00 

26.00 

Clackamas  - - ..  . 

17.4 

Jackson.  . . . 

15.8 

23.4 

11.20 

These  prices  do  not  include  rent  of  land  nor  cost  of  delivery  to  the  factory;  the 
latter  would  probably  average  about  75  cents  per  ton,  and  the  former  may  be 
estimated  as  sufficient  to  raise  the  average  cost  to  $38  per  acre.  Thus  it  would 
seem  that  it  is  not  only  possible  for  Oregon  to  produce  beets  rich  in  sugar,  but 
also  an  excellent  yield.  In  the  case  of  Union  County,  I believe  that  it  will  cost 
less  to  raise  them  than  at  most  other  points,  as  they  will  require  less  cultivation 
than  in  southern  Oregon.  I analyzed  a sample  of  beets  from  there  that  had 
received  absolutely  no  cultivation  this  season,  which  showed  18  per  cent  sugar 
and  a purity  coefficient  of  90,  which  would  indeed  be  considered  excellent  in  a 
sample  on  which  the  most  careful  attention  had  been  bestowed. 

The  beets  giving  the  above  yields  would  have  brought  $4  per  ton,  or  for  the 
average  crop  $60  per  acre.  If  we  assume,  on  the  basis  of  the  above  reports,  that 
the  cost  will  be  $38  per  acre,  there  would  be  a profit  of  $22,  besides  a fair  rent  for 
the  land  and  good  wages  for  the  work,  which  would  be  participated  in  by  nearly 
all  members  of  families,  for  much  of  the  work  can  be  done  by  children  as  well  as 
by  men. 

FACTORY  CONDITIONS. 

Let  US  now  turn  our  attention  to  the  questions  of  more  direct  interest  to  the 
manufacturer  alone. 

The  counties  already  named  were  selected  for  the  work  of  the  past  season,  because 
they  were,  all  things  considered,  typical  of  the  various  sections  of  the  State  and  it 
was  desirable  to  concentrate  the  efforts  for  convenience  of  work;  also  because  the 
previous  experiments  had  demonstrated  that  they  could  produce  most  excellent 
beets. 

In  any  one  of  these  four  localities  there  is  ample  land  for  the  production  of  beets 
for  a large  factory.  Washington  County  offers  a broad  expanse  of  most  fertile  silt 
land  of  great  depth.  Here  it  would  be  possible  to  grow  beets  on  20,000  acres  of 
land  and  not  interfere  to  any  great  extent  with  other  crops  by  allowing  the  beets 
to  take  a regular  place  in  rotation  where  now  bare  fallow  is  practiced.  From  an 
agricultural  standpoint,  Clackamas  County  is  so  situated  as  to  be  able  to  receive 
beets  from  both  Yamhill  and  Marion  counties,  either  of  which  contains  quite  as 
much  land  suitable  for  beets  as  Clackamas  itself;  and,  inasmuch  as  water  trans- 
portation here  would  compete  with  rail,  she  would  be  particularly  favored  in  this 
respect. 


PROGRESS  OF  BEET-SUGAR  INDUSTRY. 


97 


In  the  matter  of  the  preservation  of  the  beets,  however,  I fear  there  would  be  a 
serious  difficulty.  While  in  either  of  these  counties  in  the  Willamette  Valley  it  is 
certainly  possible  to  produce  beets  rich  in  sugar  and  with  good  yield,  yet  on  account 
of  the  early  fall  rains,  coming  on  very  soon  after  the  beets  mature  and  in  some  cases 
even  before  maturity,  it  is  very  doubtful  if  the  industry  would  be  a reliable  one. 

Any  one  of  the  four  localities  could  furnish  an  abundant  supply  of  water.  There 
is  no  question  as  to  the  purity  of  the  water  in  any  of  the  localities,  except  Union 
County,  and  this  water  was  recently  analyzed,  partially,  and  showed  only  15  grains 
of  solids  per  gallon.  As  there  are  more  soluble  salts  in  the  soil  in  this  than  in 
any  of  the  other  localities,  it  is  probable  that  the  others  would  show  even  less  than 
this  amount. 

Clackamas  County,  in  addition,  would  have  the  advantage  of  unlimited  water 
power  which  could  be  utilized.  Here  the  Willamette  River  pours  over  a basalt 
cliff  with  a vertical  fall  of  40  feet.  At  low  water  these  falls  give  a greater  power 
than  those  of  Holyoke,  Lawrence,  and  Lowell,  Mass.,  Manchester,  N.  H.,  and 
Minneapolis,  Minn.,  combined,  and  averaged  for  the  entire  year. 

The  average  cost  of  fuel  at  the  various  factories  now  in  operation  in  the  United 
States  is  $3.50  per  ton  of  coal.  The  use  of  wood,  coal,  and  water  power  in  Oregon 
will  give  us  at  least  equal  if  not  superior  advantages  of  power  and  fuel. 

Wood  must  be  the  principal  fuel  in  either  of  the  four  counties  mentioned.  In 
the  Willamette  Valley  it  could  be  laid  down  at  a factory  at  $1.50  to  $2  per  cord 
for  fir  and  at  a very  slight  increase  for  oak,  and  this  could  be  had  in  unlimited 
quantities.  In  eastern  and  southern  Oregon  I think  fuel  would  cost  slightly 
more.  High-grade  coal  will  cost  us  from  $6  to  $6.50  per  ton,  but  an  abundance 
of  wood  can  be  had  at  $2  per  cord  at  the  factory,  and  thorough  tests  prove  that 
14  cords  of  wood  will  develop  more  energy  than  a ton  of  high-grade  coal.  Millions 
of  acres  in  the  Blue  Mountains  are  heavily  timbered,  so  that  the  wood  supply 
would  not  be  exhausted  during  the  next  century,  which  assures  cheap  fuel  for  a 
factory. 

The  cost  of  limestone  is  an  important  factor.  In  southern  and  eastern  Oregon 
the  price  of  lime  rock  would  not  exceed  $2  per  ton  and  might  be  even  less.  In 
the  Willamette  Valley  it  would  be  from  $3.50  to  $4.  The  Huntington  limestone, 
which  would  be  used  in  any  factory  located  in  the  eastern  part  of  the  State,  is 
exceptionally  good,  carrying  less  than  5 per  cent  of  insoluble  matter,  and  there 
are  mountains  of  it.  There  are  no  analyses  of  the  southern  Oregon  limestone  at 
hand,  but  specimens  which  I have  examined  show  it  to  be  of  pure  quality  and  it 
can  be  had  in  unlimited  quantity. 

Transportation  facilities  are  about  the  same  here  as  elsewhere  on  this  coast. 
In  the  eastern  part  of  the  State  the  railroad  company  is  inclined  to  be  very 
liberal  toward  such  undertakings,  and  has  already  entered  into  contract  with  the 
Union  County  people  to  deliver  beets  at  the  factory  at  a ver3^  low  rate. 

In  connection  with  this  phase  of  the  question,  the  market  may  be  mentioned  as 
including  Oregon,  Washington,  Idaho,  Montana,  and  Alaska,  all  of  which  will 
probably  use  not  far  from  50,000,000  pounds  of  sugar  per  annum,  and  this  market 
is  essentially  local.  ^ , 

PENNSYLVANIA. 

Report  by  Frank  C.  Bosler,  Special  Agent  of  State  Experiment  Station. 

ADVANTAGES  AND  MARKETS. 

The  Cumberland  Valley  offers  an  admirable  location  for  a sugar  factory.  Care- 
fully gathered  facts  show  that  Harrisburg,  located  at  one  end  of  the  valley,  is  the 
distributing  point  for  the  country  included  within  a radius  of  75  miles.  The  four 
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wholesale  grocers  of  Harrisburg  distributed  last  year  11,000,000  pounds  of  sugar, 
and  it  is  estimated  that  Philadelphia  firms  sold  about  4,000,000  pounds  in  the  same 
country.  Hagerstown,  at  the  other  end  of  the  valley,  distributes  over  3,000,000 
pounds  through  the  three  wholesale  grocers  there.  Baltimore  firms  sell  in  the 
same  country  probably  1,000,000  pounds.  This  makes  a total  of  over  19,000,000 
pounds  of  sugar  distributed  yearly  in  the  country  tributary  to  the  local  grocers 
of  the  Cumberland  Valley.  Two  competing  railroads  extend  the  length  of  the 
valley  and  offer  low  freight  rates  to  the  trade  centers  and  distributing  points  men- 
tioned above.  We  have  direct  shipping  connections  with  all  points  on  three  great 
railroad  systems— the  Pennsylvania,  the  Baltimore  and  Ohio,  and  the  Reading.  |j 
Fuel  can  be  obtained  here  at  low  prices.  At  Hagerstown  the  local  railroads  draw 
from  the  coal  fields  of  West  Virginia  and  Cumberland,  and  at  Harrisburg  the 
coal  is  drawn  from  the  central  parts  of  Pennsylvania.  The  result  is  that  at  the  I 
present  time  soft  coal  of  good  quality  can  be  laid  down  in  Carlisle  at  from  $2.10 
to  $2.15  per  ton.  Petroleum  is  not  now  used  in  the  valley  for  fuel,  but  could  be  I 
brought  here  at  a low  rate. 

LIMESTONE  AND  WATER.  j 

Limestone  is  in  great  abundance  at  all  points  in  the  valley.  It  can  be  bought  ! 
at  the  quarries  at  25  cents  per  perch.  • 

Water  is  in  abundance,  but  that  from  the  two  creeks  is  hard  and  may  not  be 
very  suitable  for  sugar  making.  In  the  mountains,  however,  water  with  no 
impurities  can  be  obtained.  At  a point  6 miles  from  Carlisle,  Mount  Holly,  a ! 

large  stream  comes  down  the  mountains.  This  is  used  by  the  paper  mills  located 
there  and  will  afford  an  ample  supply  of  water  good  for  manufacturing  purposes. 

Many  cattle  are  fed  in  this  valley.  These  are  mostly  brought  from  the  South, 
Virginia  and  West  Virginia  supplying  great  numbers  every  year.  Each  farm  1 
barn  has  room  for  from  6 to  40  head  of  cattle  for  feeding.  The  dairying  interests 
are  increasing  yearly.  Many  creameries  are  now  in  operation.  Besides  the  fresh 
milk  consumed  locally  in  the  towns  in  the  valley,  there  are  good  opportunities 
offered  now  by  the  railroads  for  the  shipping  of  milk  to  the  markets  of  Philadel- 
phia. This  trade  is  growing  in  favor  with  the  farmers  along  the  lines  of  railroads. 

All  of  these  interests  will  afford  a market  for  the  beet  pulp. 

In  the  Cumberland  Valley  and  surrounding  country  great  interest  is  taken  in 
the  sugar  business.  In  the  counties  of  Franklin,  Cumberland,  Adams,  and 
Dauphin  a very  active  and  energetic  organized  effort  is  being  made  to  determine 
definitely  whether  the  community  offers  a favorable  opportunity  to  produce  sugar 
from  beets.  Many  high-grade  beets  have  been  grown  in  the  past,  as  the  analyses 
show,  and  the  coming  season  will  see  many  hundreds  of  plats  in  these  counties. 
Should  the  results  of  these  tests  prove  favorable,  it  is  likely  that  a plant  will  be 
erected  to  work  up  beets.  Labor  is  cheap  and  abundant  in  the  locality. 

SOUTH  DAKOTA. 

• 

Report  by  J.  H.  Shepard,  Director  and  Chemist  of  the  State  Experiment  Station. 

The  State  of  South  Dakota  embraces  a variety  of  soil  and  climatic  conditions. 

One  would  naturally  expect  that  a State  extending  from  east  to  west  for  a distance 
of  380  miles  and  from  north  to  south  200  miles  would  present  some  variety.  The 
Missouri  River,  which  divides  the  State  in  half,  marks  the  western  limit  of  the 
drift.  The  soil  in  the  eastern  part  is  a drift  soil,  while  on  the  west  of  the  Missouri 
River  a variety  is  presented.  In  the  Black  Hills  the  soils  are  derived  from  the 
weathering  of  the  rocks,  while  other  portions  west  of  the  Missouri  give  more  or 
less  evidence  of  a lacustrine  origin. 
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P 

i|  MARKETS. 

i In  addition  to  the  home  market  this  State  is  in  direct  communication  with  St. 
f |j  Paul,  Minneapolis,  Chicago,  Sioux  City,  and  Omaha.  It  would  require  a short 
1 II  haul  only  to  place  the  finished  sugar  in  the  principal  trade  centers  of  the  great 
Ij  Northwest. 

I|  FUEL. 

j 

\ The  soft  coal  now  burned  throughout  the  State  is  obtained  from  the  coal  fields 
j of  Iowa,  Illinois,  and  Ohio.  The  anthracite  coal  comes  from  Pennsylvania  and 
j the  far  East.  Duluth  is  the  terminus  of  the  water  haul  for  this  fuel.  The 
prices  at  present  charged  for  fuel  are  high  and  fictitious,  and  are  controlled  by  the 
||  freight  rates  charged  by  the  railroad  companies.  But  it  must  be  remembered  that 
I there  are,  comparatively  speaking,  no  manufacturing  industries  at  present  in  the 
I State.  A.  roller  mill  here  and  there,  with  occasionally  a machine  shop  and  a few 
I steam-heating  plants,  are  the  principal  consumers  of  soft  coal  in  the  eastern  por- 
i tion  of  the  State.  With  the  advent  of  sugar  factories  the  State  would  thoroughly 
utilize  the  immense  lignite  coal  beds  lying  along  the  Missouri  River  in  North 
i Dakota.  This  coal  could  be  distributed  at  all  of  the  Missouri  River  points  for  distri- 
I bution  at  simply  a nominal  cost  of  transportation  for  floating  it  down  the  river  on 
! flatboats.  In  addition  to  this,  there  is  no  doubt  but  the  railroad  companies  would 
be  able  to  furnish  fuel  in  large  quantities  for  beet-sugar  factories  at  very  low  rates 
for  transportation,  bringing  it  from  the  Iowa  coal  fields.  The  Black  Hills  region 
has  lignite  coal  beds,  and,  as  it  also  lies  close  to  the  Wyoming  coal  fields,  fuel  is 
, cheap. 

I LIMESTONE. 

The  eastern  part  of  South  Dakota  lies  close  to  the  limestone  beds  of  Minnesota. 

I In  the  Black  Hills  region  immense  deposits  of  the  purest  limestone  are  found. 

I What  this  State  needs  is  railroad  transportation  between  the  Black  Hills  and  the 
i eastern  portion. 

WATER. 

All  portions  of  this  State  are  well  supplied  with  water  for  sugar-factory  pur- 
I poses.  In  the  eastern  part,  as  previously  mentioned,  nearly  all  streams  have  an 
underflow.  This  underflow  is  a never-failing  source  of  water  supply,  which  would 
be  well  adapted  for  diffusion  battery  purposes.  Any  of  the  flowing  streams  would 
furnish  ample  water  for  washing.  The  nature  of  the  water  from  the  underflow  is 
I shown  by  the  following  analysis  from  a well  in  the  Big  Sioux  Valley. 

I Shepdrd  well  { from  underflow) . 


Salts. 

Parts 
per  1000, 

Sodium  chloride,  NaCl 

0.0096 

Sodium  sulphate,  Na2S04  

.14.58 

Magnesium  sulphate,  MgS04  

.4311 

Magnesium  carbonate,  MgCOa  - - 

.0147 

Calcium  carbonate,  CaCOa - 

. 3427 

Silica,  Si02 

.0408 

Total 

.9847 

Total  solids  by  evaporation  . 

.9856 

In  the  James  River  Valley  the  artesian  wells  would  not  only  furnish  power  but 
also  water  for  all  purposes.  The  Whiting  well,  at  Yankton,  the  analysis  of  which 
is  appended,  has  a closed  pressure  of  49  pounds  to  the  square  inch,  and,  although 
a small  well,  furnishes  from  300  to  400  gallons  per  minute. 
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Yankton  {Whiting)  icell. 


Salts. 


Parts 
per  1000. 


Sodium  chloride,  NaCl 0.1643 

Sodium  sulphate,  N aoS04 - ' . 1172 

Magnesium  sulphate,  MgS04 ' . 3160 

Calcium  sulphate,  CaS04 ! .8700 

Calcium  carbonate,  CaCOa | . 1246 

Silica,  SiO-2 | .0070 

Ferric  oxide,  FeoOs | .0032 


Total  salts | 1.6023 

Total  solids  by  evaporation 1. 6052 


The  Huron  well  has  a closed  pressure  of  165  pounds  to  the  square  inch,  and  a 
flow  of  2,250  gallons  per  minute.  This  well  is  supposed  to  be  capable  of  develop- 
ing 100-horsepower.  The  analysis  follows: 


Huron  {Risdon)  well. 


Salts. 


Parts 
‘ per  1000. 


Sodium  chloride,  NaCl 

Sodium  sulphate,  N aoS04- 

Magnesium  sulphate,  MgS04 

Calcium  sulphate,  CaS04 

Calcium  carbonate,  CaCOs- 

Ferric  oxide,  FeoOs- 

Silica,  SiOo 

Total  salts 

Total  solids  by  evaporation 


0.2046 

.6083 

.4261 

.6020 

.15^ 

.0290 


.0080 


2.0334 
I 2. 0328 


I 


For  further  information  the  reader  is  respectfully  referred  to  Bulletins  41  and 
49  of  the  South  Dakota  State  Experiment  Station. 

As  before  mentioned,  the  Black  Hills  is  abundantly  supplied  with  water.  No 
analysis  of  these  waters,  however,  is  at  hand. 

In  regard  to  the  effect  of  the  salts  shown  by  the  analyses  of  the  foregoing  waters 
upon  sugar  solutions,  according  to  A.  Marschall  and  La  Grange  (Manual  of  Sugar 
Analysis,  Tucker,  p.  69,  et  seq.),  it  seems  that  sodium  chloride  and  sodium  car- 
bonate exert  no  mellassigenic  effect.  Magnesium  sulphate  is  an  actual  aid  to 
crystallization.  Sodium  sulphate  probably  does  prevent  small  quantities  of  sugar 
from  crystallizing,  while  the  action  of  the  lime  ought  to  be  indifferent. 

STOCK  FEEDING,  ETC. 


Perhaps  no  State  is  so  well  situated  as  South  Dakota  for  stock-feeding  purposes. 
Located  as  it  is  in  the  center  of  the  great  grain-producing  belt,  and  blessed  as  it  is 
with  its  wondrous  wealth  of  native  grasses,  and  capable  of  producing  an  immense 
supply  of  corn,  root  crops,  and  other  coarse  foliage  crops,  it  is  ideally  situated. 
Moreover,  it  is  within  easy  reach  of  the  large  ranges  farther  west,  and  is  raising 
sufficient  small  grains  to  feed  more  stock  than  the  State  now  produces.  But  its 
own  range  regions  are  by  no  means  pushed  to  their  full  capacities,  and  as  a con- 
sequence thousands  of  acres  are  lying  idle. 

Dairying  is  rapidly  increasing  its  interests  in  this  State.  Upward  of  145  cream- 
eries are  now  in  active  operation  and  more  are  constantly  building.  The  beet 
pulp  furnished  by  factories  would  be  a welcome  addition  for  fall  and  winter  feed- 
ing, as  it  would  supplement  the  vast  amount  of  grain  crops  annually  produced. 
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NATURAL  FACILITIES. 

The  rainfall  for  the  eastern  portion  of  the  State  is  usually  sufficient  to  raise  fine 
crops  of  sugar  beets  without  irrigation.  This  rain  is  in  the  early  spring  and  dur- 
ing the  growing  season.  In  the  James  River  Valley  and  other  sections  irrigation 
may  be  practiced  if  necessary.  Dakota  has  been  rightly  called  “The  land  of  sun- 
shine,” and  it  possesses  the  desirable  climatic  feature  of  having  little  or  no  rainfall 
during  the  ripening  period  of  the  sugar  beet.  In  the  warm  sunshiny  days  and  the 
cool  nights  there  is  very  little  danger  of  a second  growth  in  the  fall.  At  the  same 
time  the  roads  all  through  the  State  are  in  the  best  possible  condition  for  hauling 
heavy  loads.  This  feature  will  certainly  become  a potent  factor  in  delivering 
sugar  beets  from  a distance  to  the  factory.  And  then  again,  the  vast  stores  of 
plant  food  in  the  vast  tracts  of  virgin  soil  and  the  great  ease  with  which  that  soil 
can  be  cultivated  will  certainly  be  alluring  inducements  to  the  sugar-beet  industry. 

SOILS. 

In  that  portion  of  South  Dakota  lying  east  of  the  Missouri  River  there  is  a 
greater  uniformity  of  soils  than  one  would  expect.  In  the  northern  portion  of 
the  State  there  are  relatively  larger  amounts  of  clay,  but  over  nearly  the  whole 
region  the  soil  is  a sandy  loam.  In  most  localities  a yellow-clay  subsoil  is  found 
carrying  large  amounts  of  marl.  The  present  configuration  is  largely  due  to  the 
erosive  action  of  water,  consequently  on  the  highlands  the  soil  is  thinner,  averag- 
ing from  9 to  14  inches.  Below  this  to  about  a similar  depth  is  a mixed  soil,  con- 
sisting of  portions  of  the  black  surface  soil  intermixed  with  clay.  Beyond  this 
depth  the  yellow-clay  subsoil  proper  begins. 

At  a comparatively  recent  geological  time  an  extension  of  the  Wessington  Hills 
toward  the  east,  or  some  similar  agency,  created  a gorge  in  the  James  River  Val- 
ley, thus  forming  a lake  which  extended  from  the  southern  part  of  Beadle  County 
to  the  extreme  northern  part  of  the  State  and  from  the  highlands  on  the  east  to 
the  range  of  hills  on  the  west;  consequently  a large  portion  of  the  Upper  James 
River  Valley  region  was  once  a lake  bed,  occupied  by  Lake  Dakota.  The  eastern 
and  western  shores  were  bluffy  and  steep,  but  the  northern  and  southern  limits 
were  shallow.  Near  the  center  of  the  lake  the  deposit  was  rich  in  clay  and  silt, 
while  the  northern  and  southern  shores  were  more  sandy.  On  the  eastern  and 
western  shores  this  sandy  belt  was  narrower,  owing  to  the  abruptness  of  the  hills, 
which  were  formerly  terminal  moraines  of  great  glaciers.  It  is  from  these 
moraines  that  the  soils  of  the  Upper  James  River  Valley  were  derived.  From  the 
southern  part  of  Beadle  County  following  down  to  the  Missouri  bottom  there  has 
been  a gradual  erosion,  consequently  artesian  waters  are  found  at  a small  depth. 
Along  the  Missouri  River  the  loess  formation  exists. 

EXPERIMENTS  WITH  SUGAR  BEETS  FOR  1897. 

The  United  States  Department  of  Agriculture  furnished  this  station  500  pounds 
of  sugar-beet  seeds  of  the  original  Kleinwanzlebener  variety.  This  seed  was  dis- 
tributed to  954  farmers,  residing  in  59  counties.  Instructions  for  cultivating  the 
beets  were  sent  with  each  sample,  directing  the  experimenter  to  plow  his  ground 
13  inches  deep;  to  firm  and  fine  his  seed  bed;  to  sow  the  beets  in  9 rows,  22  inches 
apart,  and  covering  4 square  rods.  He  was  instructed  to  sow  the  seed  the  last  week 
in  April  or  the  first  week  in  May.  He  was  also  instructed  to  thin  the  beets  to 
from  2 to  4 inches,  and  to  keep  the  ground  well  cultivated.  It  was  necessary  to 
plow  these  plats  in  the  spring.  In  many  places  the  ground  was  trashy,  and  as  a 
subsequent  effect  proved  to  be  badly  infested  by  cutworms.  The  land  should  have 
been  prepared  and  kept  clean  the  preceding  fall. 

Of  these  954  experimenters,  140,  or  about  15  per  cent,  reported  failures.  In  some 
instances  this  was  partly  due  to  a heavy  frost  on  the  night  of  the  24th  of  May  and 
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partly  due  to  the  action  of  cutworms.  The  thermometer  fell  to  27°  over  some 
portions  of  the  State  at  that  time,  and  some  of  the  plants  which  were  in  a very 
tender  stage  just  then  were  killed;  some  that  were  further  along  simply  lost  their 
leaves  and  grew  again,  while  others  that  were  just  breaking  through  the  ground 
were  not  injured  at  all.  Others  of  these  140  failures  were  due  to  a failure  of  the 
seed  to  germinate,  because  the  seed  beds  were  not  firmed.  Still  others  were 
destroyed  by  stock.  There  are  very  few  fences  in  South  Dakota. 

Four  hundred  and  thirty-four,  or  about  45  per  cent,  of  the  experimenters  did  not 
report  at  all.  Some  pains  were  taken  in  several  counties  whero  movements  were 
on  foot  to  erect  sugar  factories  to  ascertain  the  reasons  why  these  delinquents  did 
not  report.  It  was  found  that  it  was  mostly  due  to  carelessness,  although  a few 
had  failures.  • 

Three  hundred  and  eighty  experimenters,  or  about  40  per  cent,  sent  in  samples 
for  analysis.  These  samples  came  from  51  counties. 

Of  the  380  samples  received  37  were  rejected  at  this  station  because  the  experi- 
menters disobeyed  instructions.  Some  of  these  plowed  the  ground  only  4 inches 
deep.  One  man  simply  disked  it.  These  beets  grew  above  ground  and  were 
deformed,  coarse,  and  necky.  Some  planted  the  seeds  in  one  row;  others  planted 
the  rows  too  wide,  and  others  gave  the  beets  little  or  no  cultivation.  When  it 
was  ascertained  at  this  station  that  cutworms  were,  working  on  the  plats  circu- 
lars were  sent  out  advising  the  experimenters  to  transplant  a few  of  the  beets 
around  three  or  Jour  which  were  growing  close  together  in  order  to  procure  a 
sample  for  analysis.  Some  failed  to  do  this  and  left  their  beets  growing  several 
feet  apart.  Others  sent  in  poor  samples. 

Of  the  37  samples  which  were  rejected,  however,  13  gave  over  12  per  cent  sugar 
in  the  juice.  The  highest  rejected  sample  gave  13.3  per  cent  sugar  in  the  juice. 
This  man  sowed  his  seeds  all  in  one  row.  The  lowest  rejected  sample  gave  8.8  per 
cent  sugar  in  the  juice.  This  man  mulched  his  beets  with  hen  manure  and 
raised  38  tons  per  acre. 

Fearing  that  some  plats  were  planted  late,  and  owing  to- the  fact  that  it  was 
impossible  to  collect  preliminary  samples  from  such  widely  scattered  regions, 
notices  for  harvesting  the  beets  and  taking  samples  were  not  sent  out  until  about 
the  middle  of  October.  This  was  thought  to  be  preferable  in  order  that  any  late 
sown  plats  might  reach  maturity.  There  was  little  danger  of  a second  growth 
starting  for  reasons  elsewhere  stated.  Some  of  the  experimenters  became  uneasy 
and  harvested  their  plats  before  directions  had  reached  them;  consequently,  these 
could  give  no  tonnage  per  acre,  except  in  a few  cases,  where  the  whole  crop  was 
weighed. 

VALUE  OF  THE  TESTS  MADE  IN  1897. 

From  some  of  the  foregoing  considerations  it  will  be  seen  that  many  reasons 
exist  why  the  tests  thus  made  did  not  actually  represent  the  capacity  of  the  soil 
and  climate  of  South  Dakota.  A personal  inspection  of  many  of  the  sugar-beet 
plats  in  various  parts  of  the  State  revealed  the  fact  that  the  beets  were  grown 
under  the  poorest  possible  conditions.  A large  number  of  the  experimenters 
utterly  failed  to  grasp  the  correct  conception  of  what  is  necessary  to  the  highest 
development  of  the  sugar  beet.  For  instance,  some  planted  in  rows  as  wide  as  8 
feet  apart;  again,  others  planted  in  rows  from  3 to  4 feet  apart,  and  when  the  fact 
was  called  to  their  attention  that  their  beets  would  grow  too  large,  they  endeav- 
ored to  compensate  by  crowding  them  in  the  rows.  This  was  certainly  not  an 
ideal  condition.  Again,  others  allowed  their  beets  to  grow  up  and  struggle  with 
weeds  as  best  they  could.  In  short,  it  would  be  safe  to  say  that  the  majority  of 
all  the  samples  grown  would  have  done  better  had  better  care  been  given  them. 
Many  of  the  samples  had  been  carelessly  dug.  Some  of  the  beets  in  very  many 
samples  were  broken  in  two  and  the,  lower  half  in  numerous  instances  was 
missing. 
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UTAH. 

Report  by  Luther  Foster,  Director  of  the  State  Experiment  Station. 

MARKETS. 

In  the  matter  of  favorable  location  and  facilities  for  marketing  the  sugar  prod- 
uct, Utah  is  not  excelled  or  even  equaled  by  any  other  State  in  the  West.  This 
State  is  the  natural  commercial  center  of  the  whole  mining  region  of  the  Rocky 
Mountains.  It  has  direct  railway  connections  Tvith  nearly  all  of  the  intermountain 
States  by  which  our  products  are  carried  to  all  of  the  great  mining  centers  of  the 
western  United  States.  The  outlet  to  the  north  and  northwest  is  especially  good, 
connecting  by  direct  routes  with  th§  Northern  Pacific  and  Great  Northern  rail- 
ways, thus  reaching  very  directly,  through  these  and  the  Oregon  Short  Line,  all 
of  the  principal  distributing  points  in  Idaho,  Montana,  Oregon,  Washington,  and 
Wyoming,  in  addition  to  portions  of  Canada.  The  above  possibilities  of  market- 
ing are,  aside  from  the  large  home  consumption,  constantly  increasing  through  the 
extension  and  development  of  the  fruit  industry.  It  is  estimated  that  it  will 
require  the  whole  product  of  the  Lehi  factory  and  that  recently  organized  at 
Ogden  to  supply  the  amount  consumed  in  the  State. 

FUEL. 

Soft  coal  is  the  main  reliance  for  fuel  in  this  State,  and  it  is  within  easy  reach 
of  all  places  where  factories  are  likely  to  be  located.  While  there  is  an  abun- 
dance in  the  State,  the  principal  mines  being  located  near  its  center,  much  of  the 
supply  at  present  for  the  northern  portion  comes  from  Wyoming,  the  location  of 
the  mines  being  more  convenient.  A good  quality  of  nut  coal  in  small  quantities 
can  be  had  in  any  portion  of  the  State  at  $4  per  ton;  and  I am  informed  that  in 
large  quantities,  such  as  a factory  would  require,  it  can  be  obtained  for  $3. 

PURE  LIMESTONE. 

This  is  an  abundant  article  all  over  Utah,  and  a factory  located  in  any  part 
where  the  cultivated  area  is  large  enough  to  support  it  would  be  in  the  neighbor- 
hood of  extensive  limestone  formations  where  granular  or  crystalline  limestone  is 
plentiful.. 

THE  WATER  SUPPLY. 

With  few  exceptions,  sugar  beets  can  be  grown  successfully  for  factory  pur- 
poses under  a system  of  irrigation  only,  and  wherever  the  water  supply  is  large 
enough  to  grow  an  acreage  sufficient  to  run  a factory  it  would  be  abundant  for 
factory  purposes,  since  it  would  not  be  required  for  that  purpose  until  the  irrigat- 
ing season  had  passed.  It  is  estimated  that  a factory  of  350  tons  capacity  requires 
about  1,500,000  gallons  of  water  daily,  and  this  is  but  little  more  than  is  required 
for  the  proper  irrigation  of  200  acres  of  sugar  beets.  The  water  available  for  fac- 
tories anywhere  in  the  State  would  come  from  mountain  streams,  insuring  a 
quality  unexcelled. 

STOCK  FEEDING. 

The  most  profitable  use  to  be  made  of  beet  pulp  is,  no  doubt,  for  milk  produc- 
tion. Dairies  are  at  present  so  well  distributed  over  the  State  that  future  facto- 
ries must  be  located  in  the  midst  of  dairy  districts.  The  State  is  well  prepared, 
with  its  million  and  a half  of  sheep  and  its  200,000  cattle,  to  make  speedy  and 
profitable  use  of  all  pulp  not  utilized  by  the  dairies. 

'rtfe  dairy  business  has  made  rapid  and  continuous  growth  since  its  beginning  a 
few  years  ago.  There  are  at  present  33  creameries  and  cheese  factories  in  opera- 
tion, with  indications  of  a still  wider  extension  of  the  work.  For  this  line  of 
products  markets  and  prospects  are  good. 
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UTAH  CONDITIONS  SUITED  TO  THIS  INDUSTRY. 

The  Utah  farmer,  as  a rule,  owns  but  a small  piece  of  land,  ranging  from  5 to 
40  acres.  Since  successful  beet  culture  requires  intensive  farming,  these  small 
holdings  are  exactly  suited  to  such  work.  There  are  few  other  crops  for  which 
the  control  of  the  water  supply  is  so  important.  The  maturity,  and  hence  quality, 
of  the  crop  must  depend  largely  on  having  plenty  of  moisture  at  the  right  time 
for  growth,  and  then  having  it  withheld  at  a suitable  season  to  insure  no  loss  from 
the  second  growth  so  often  induced  by  fall  rains  in  a humid  climate,  and  to  give 
ample  time  for  complete  maturity.  Under  a system  of  irrigation  like  Utah’s,  not 
only  more  perfect  maturity  is  obtained,  but  more  time  may  be  secured  for  the 
harvest,  making  it  possible  to  handle  a greater  acreage  without  additional  help. 
Beets  and  other  root<;rops  endure  a low  temperature  in  our  dry  soils,  a degree  of 
cold  that  would  prove  destructive  in  a moist  climate. 

WASHINGTON. 

Report  by  Elton  Fulmer,  Chemist  of  State  Agricultural  Experiment  Station. 

That  the  State  of  W ashington  has  a great  future  in  the  production  of  sugar 
from  beets  seems  to  be  a conclusion  fully  warranted  by  the  experimental  results 
that  have  been  obtained  during  the  past  four  years.  These  experiments  have 
been  more  extended  and  more  systematic  in  this  State  than  in  any  other  section 
of  the  Pacific  Northwest.  We  believe  it  is  not  an  exaggeration  to  say  that  ho 
other  State  in  the  Union  has  carried  the  sugar-beet  experimentation  from  the 
simple  standpoint  of  character  and  culture  conditions  so  far  as  it  has  been  carried 
here.  In  the  main,  this  work  has  been  under  the  direct  supervision  of  the  chem- 
ical department  of  the  experiment  station.  The  work  of  the  first  year  was  a series 
of  cooperative  tests  in  which  results  were  obtained  from  101  different  localities  in 
the  State.  The  average  of  1,544  analyses  made  during  this  year  (1894)  were  as 
follows:  Weight,  22  ounces;  sugar  in  juice,  15.2  per  cent;  purity  coefficient,  83.8. 
When  we  take  into  consideration  that  these  results  include  all  samples,  good,  bad, 
and  indifferent,  mature  and  immature,  large  and  small,  it  must  be  conceded  that 
the  above  averages  are  exceptionally  good.  Furthermore,  when  we  consider  that 
the  samples  were  selected  for  analysis  by  384  different  men,  none  of  whom  were 
informed  as  to  the  characteristics  exhibited  by  a sugar  beet  rich  in  saccharine 
matter,  it  becomes  evident  why  we  considered  the  results  sufficiently  favorable 
to  warrant  a further  extension  of  the  work.  For  the  work  of  the  next  year  (1895) 
the  legislature  made  an  appropriation  of  $1,500,  with  which  a series  of  experiments 
were  carried  out  with  acre  tracts,  the  object  being  a determination  of  the  yield 
per  acre  and  cost  of  production.  A set  of  meteorological  instruments  was  placed 
at  each  point  where  the  tracts  were  raised,  in  order  to  ascertain  the  temperature 
and  rainfall  conditions  under  which  the  beets  were  grown.  When  the  beets  were 
mature,  50  average  samples  were  selected  from  each  tract  and  analyzed,  with  the 
following  results: 

Analysis  of  beets. 


Locality. 

Average 

weight. 

Average 
sugar  in 
juice. 

Average 
sugar  in 
beet. 

Purity 

coeffi- 

cient. 

Puyallup 

Ounces. 

17.0 

Per  cent. 
18.0 

Per  cent. 

17.1 

89.1 

Chehalis 

:i3.5 

17.2 

16.4 

85.1 

Ellens  burg 

14.0 

18.0 

17.1 

88.2 

Hartford 

12.0 

17.9 

17.0 

88.8 

No>oksachk 

19.0 

16.4 

15.6 

89.1 

Dayton  , 

11.0 

14.3 

13.6 

81.3 

Vancouver 

34.0 

15.0 

14.2 

87.2 

Orting  - 

18.0 

17.7 

16.8 

92.7 

Waverly 

17.0 

19.5 

18.5 

89.4 

Crescent 

8.0 

16.6 

15.8 

87.8 
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i 

QUALITY  OF  BEETS,  COST  OF  RAISING,  SUGAR  CONTENT. 

I 

ii  I Many  very  interesting  and  important  facts  were  learned  as  the  outcome  of  this 

II  year's  work.  It  was  clearly  demonstrated  that  beets  of  a very  superior  quality 
I;  could  be  grown  in  acre  tracts  as  well  as  on  small  experimental  tracts.  It  was 
I:  further  shown  that  the  cost  per  acre  of  raising  sugar  beets  on  a commercial  scale 
i in  this  State  will  not  exceed  $30.  The  actual  weight  of  the  beets  grown  on  these 
I experimental  acres  and  data  obtained  from  other  sources  warrant  the  statement 
j that  from  18  to  20  tons  per  acre  is  a conservative  estimate  of  the  yield  that  may  be 
expected  in  an  ordinary  season.  A comparison  of  the  sugar  content  and  purity  of 
the  samples  analyzed,  with  their  weight,  reveal  the  fact  that  the  size  of  the  beet 
has  but  little  influence  upon  the  sugar  content  and  purity  of  those  grown  in  this 
I State.  It  was  further  found  that  no  serious  difficultly  occurs  from  second  growth, 
i and  that,  in  general,  Washington  beets  are  not  easily  susceptible  to  abnormal  di- 
ll matic  conditions.  These  facts  are  fully  discussed  in  Bulletin  26  of  this  station. 

PRODUCTION  OF  HOME-GROWN  SEED. 

A number  of  experiments  have  also  been  carried  out  in  the  production  of  home- 
grown seed,  all  of  which  seem  to  indicate  that  Washington  can  produce  seed  of 
i high  grade.  A number  of  half-acre  tracts  have  been  raised  from  this  home- 
grown seed,  and  in  almost  all  instances  the  sugar  content  and  purity  were  higher 
than  in  the  samples  raised  from  imported  seed.  During  the  year  1897  a series  of 
I experiments  were  carried  out  in  the  Yakima  Valley  in  raising  sugar  beets  by  irri- 
, gation.  We  give  below  the  averages  obtained  from  the  analyses  of  eight  samples 
and  the  yield  per  acre,  as  determined  by  weighing  the  beets  harvested  from  a given 
i length  of  row: 


Name  of  grower. 

Variety. 

Yield  per  acre. 

Tons. 

Pounds. 

E.  Remv  - 

Kleinwanzlebener 

19 

333 

J.  W.  Young 

Vilmorin 

33 

885 

Do 

Kleinwanzlebener 

38 

193 

H.  E.  Linse  

....  do - - - 

37 

885 

J.  A.  Berg 

do 

17 

848 

W.  N.  Granger 

do 1 - 

33 

468 

W,  H.  Norman 

do - 

37 

450 

H.  D.  Winchester 

do 

31 

1,560 

Average  weight ounces . . 34 

Average  sugar  in  beets - . per  cent- . 16. 7 

Average  sugar  in  juice do 17.6 

Average  purity  coefl&cient 85 

A?iy  comment  upon  these  figures  is  unnecessary.  They  speak  for  themselves 
concerning  the  possibilities  of  beet-sugar  production  in  our  irrigated  districts. 

CAUSES  OF  POOR  RESULTS  IN  EXPERIMENTS  OF  1897. 

In  the  fall  of  1897  a number  of  samples  were  analyzed,  which  were  raised  from 
seed  furnished  by  the  Department  of  Agriculture,  Washington,  D.  C.  The  results 
they  yielded  were  so  wholly  at  variance  with  all  previous  results  that  we  do  not 
consider  them  as  at  all  representative  of  the  beets  that  can  be  raised  in  Washing- 
ton. We  explain  the  poor  results  as  due  to  several  causes:  First,  to  too  late  plant- 
ing; second,  to  the  fact  that  many  of  the  localities  in  which  the  beets  were  raised 
have  not  hitherto  shown  any  special  adaptability  to  beet  culture;  third,  the  indi- 
cations are  that  the  seed  furnished  was  mixed  and  not  of  high  grade,  because  the 
samples  raised  from  it  clearly  exhibited  the  characteristics  of  several  distinct 
varieties;  and,  fourth,  the  samples  raised  in  Lincoln  County,  which  has  always 
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heretofore  raised  beets  of  an  excellent  quality,  were  greatly  inferior  to  the  sam- 
ples raised  on  the  same  land  from  home-grown  seed. 

FACTORY  REQUIREMENTS. 

The  detailed  results  of  all  of  our  work  have  been  published  in  Bulletins  15,  26,  and 
31,  to  which  we  would  call  attention  in  this  connection.  There  seems  left  no  room 
for  doubt  as  to  the  ability  of  W ashington  to  produce  high-grade  beets  having  a 
satisfactory  tonnage  yield,  and  at  a cost  per  acre  which  will  render  them  a profita- 
ble crop  for  the  farmer  to  raise.  At  the  same  time,  we  have  in  the  State  all  of  the 
factory  requirements  for  the  successful  conduct  of  the  beet-sugar  industry.  The 
requirements  of  a factory  are,  first,  a large  amount  of  comparatively  cheap  fuel, 
plenty  of  pure  limestone,  and  an  abundance  of  pure  water;  not  only  this,  but 
there  should  also  be  good  facilities  for  transportation;  also,  important  trade  centers 
and  a good  market  for  the  sugar  produced.  It  is  further  desirable  that  the  refuse 
pulp  from  the  factory  should  be  in  demand  for  stock  feeding.  All  of  these  condi- 
tions are  fully  met  in  the  State  of  Washington. 

First,  let  us  consider  the  question  of  transportation  and  markets.  A study  of 
the  natural  conditions  and  the  exhaustive  experiments  that  have  been  made  war- 
rant the  statement  that  beet  sugar  can  be  produced  in  Washington  at  as  low  a 
cost  as  anywhere  else  in  the  United  States.  This  being  the  case,  the  market  for 
the  sugar  produced  is  limited  solely  by  the  cost  of  distribution. 

The  present  sources  of  supply  of  the  sugar  consumed  in  the  entire  Pacific  North- 
west are  Hawaii,  China,  and  the  sugar-beet  factories  of  California,  with  San  Fran- 
cisco as  the  distributing  center.  Factories  located  in  Washington  east  of  the 
Cascade  Mountains  would  have  a decided  advantage  over  the  present  sources  of 
supply  in  that  large  territory  between  the  Cascade  Mountains  and  the  Missouri 
River,  comprising  all  or  a considerable  portion  of  Washington,  Oregon,  Idaho, 
Montana,  Wyoming,  Dakota,  and  British  Columbia  and  the  Northwest  Territory. 
Factories  located  in  central  or  western  Washington  could  compete  successfully 
with  San  Francisco  for  the  trade  of  the  district  west  of  the  Cascade  Mountains, 
comprising  the  Lower  Columbia  River  Valley  and  the  Puget  Sound  basin;  also 
for  the  rapidly  growing  trade  of  Alaska.  We  have  not  overlooked  the  fact  that 
all  shipments  of  sugar  from  San  Francisco  to  the  distributing  points — Portland, 
Tacoma,  Seattle,  Victoria,  and  Vancouver — is  by  water,  at  low  rates  of  freight; 
but  from  a factory  located  in  western  Washington  or  in  the  Yakima  Valley,  in 
central  Washington,  the  rail  haul  to  coast  points  would  be  short  and  the  rail- 
roads would  follow  their  invariable  rule  of  making  rates  that  would  meet  water 
competition. 

Washington  is  particularly  fortunate  in  its  abundant  railroad  facilities,  in  this 
respect  being  superior  to  any  of  the  other  States  on  the  coast.  Two  transconti- 
nental lines — the  Northern  Pacific  and  the  Great  Northern — parallel  each  (tfcher 
across  the  entire  State,  with  branch  lines  in  all  directions.  The  Oregon  Railway 
and  Navigation  Company  crosses  the  southern  portion  of  the  State  and  forms, 
with  its  connecting  line,  the  Union  Pacific,  a third  transcontinental  line,  while 
the  Canadian  Pacific,  paralleling  the  State  on  the  north  in  British  Columbia,  affords 
an  opportunity  to  reach  directly  all  points  in  the  Canadian  northwest. 

We  estimate  the  population  in  the  territory  that  would  be  exclusively  tributary 
to  Washington  factories  at  2,000,000,  which,  multiplied  by  the  per  capita  consump- 
tion of  65  pounds,  gives  a requirement  of  65,000  tons  of  sugar  per  year,  equal  to  the 
product  of  13  factories,  each  having  a daily  capacity  of  400  tons  of  beets. 

FUEL,  SOIL,  AND  \VATER. 

This  state  has  an  abundant  fuel  supply,  both  of  wood  and  coal.  There  are  sev- 
eral productive  coal  mines  in  the  western  portion  of  the  State,  and  coal  can  be  laid 
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|j  down  at  any  point  in  eastern  Washington  for  factory  purposes  at  a price  that 
; would  not  be  in  any  way  prohibitive. 

I In  Stevens  County,  as  well  as  in  other  sections  of  the  State,  there  are  immense 
I ] deposits  of  very  pure  limestone.  Samples  of  the  Stevens  County  limestone  ana- 
ij  lyzed  in  our  laboratories  were  98  per  cent  calcium  carbonate.  This  deposit  of 
I limestone  would  be  easily  available  for  any  factory  located  in  eastern  Washing- 
I ton,  while  that  found  in  San  Juan  County  could  furnish  all  that  would  he  required 
I by  factories  located  west  of  the  Cascade  Mountains. 

I In  all  sections  of  the  State  which  have  shown  marked  adaptability  to  beet 

I culture  there  is  an  abundant  supply  of  pure  water  that  can  be  used  for  factory 
purposes. 

STOCK  FEEDING  IN  CONNECTION  WITH  FACTORY. 

! Concerning  stock  feeding  in  connection  with  a factory.  Prof.  W.  J.  Spillman, 
I agriculturist  of  the  experiment  station,  says  the  following:  “ The  digestible  con- 
i stituents  of  sugar-beet  pulp  are  practically  identical  with  those  of  the  carrot. 

I The  latter  is  so  much  prized  by  the  dairymen  of  the  State  that  they  buy  them  at 
: prices  far  in  excess  of  what  their  digestible  ingredients  would  seem  to  justify. 

: There  are  many  sections  of  the  State  where  large  quantities  of  such  a feed  would 
find  ready  sale  at  reasonable  prices,  especially  in  the  vicinity  of  each  of  the  three 
largest  cities  and  in  the  Yakima  and  Kittitas  valleys.  Within  a radius  of  20  miles 
of  Spokane  alone  there  are  probably  15,000  cows  for  which  more  or  less  feed  is 
bought,  and  practically  all  of  these  could  be  depended  upon  as  consumers  of  the 
waste  from  a beet- sugar  factory.  This  material  can  be  placed  in  silos,  and  thus  its 
period  of  usefulness  can  be  greatly  extended  beyond  the  beet-sugar  campaign. 
The  dry  pulp  contains  about  the  same  digestible  constituents  as  wheat  grains,  and 
' hence  would  be  a desirable  feeding  stuff,  especially  for  beef  cattle.  It  would  also 
be  much  fed  to  dairy  cows. 

The  amount  of  live  stock  in  this  State  is  already  quite  large,  and  under  the 
: stimulus  of  a cheap  and  valuable  feed  would  undoubtedly  largely  increase.  The 
i farmers  of  the  State  are,  as  a rule,  quick  to  take  advantage  of  anything  that  gives 
promise  of  improving  their  condition,  and  I am  of  the  opinion  that  a sugar  factory 
I would  find  little  trouble  in  disposing  of  all  it  could  produce  of  a feeding  stuff 
which  could  sell  a little  below  the  cost  of  other  feeding  stuffs  of  similar  value.  ” 
The  dairy  industry  is  now  pretty  well  developed  in  this  State  in  the  Yakima  and 
Kittitas  valleys,  and  in  the  vicinity  of  Spokane,  in  eastern  Washington. 

I The  analyses  of  nearly  100  samples  of  soil  from  various  portions  of  the  State 
only  show  what  practical  agricultural  experience  has  already  demonstrated,  that 
the  soils  of  Washington  are  exceedingly  rich  in  the  essential  elements  of  plant 
food.  A few  of  these  analyses  have  been  published  in  Bulletin  13,  of  this  station. 
About  60  more  are  now  in  manuscript  form,  and  will  be  published  in  the  near 
future. 

The  investigations  that  have  been  carried  on  in  this  State  in  connection  with 
the  sugar-beet  industry  have  been  very  varied  in  character,  and  the  entire  subject 
has  been  viewed  from  every  standpoint.  It  is  impossible  to  give  in  the  brief 
limits  of  this  report  anything  more  than  a mere  outline  of  the  work  and  a simple 
statement  of  the  conclusions  that  have  been  reached.  For  full  details  we  beg 
leave  to  refer  you  to  Bulletins  15,  26,  and  31,  of  this  station,  to  which  reference 
has  already  been  made. 

In  conclusion,  we  will  simply  state  that  the  natural  conditions  and  resources  of 
this  State  are  perhaps  more  favorable  to  the  successful  establishment  of  the  beet- 
sugar  industry  than  those  found  in  any  other  section  of  the  Pacific  Northwest. 
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Suggestive  Statistics.  ] 

Willet  and  Gray’s  Journal  offers  some  very  interesting  statistics  as 
to  the  consumption  of  sugar  in  this  country  in  the  year  1897,  which 
give  us  some  idea  of  the  total  amount  of  sugar  consumed  and  the 
relation  that  exists  in  this  consumption  between  beet  and  cane  sugar. 

Amount  of  sugar  consumed  in  the  United  States  in  1897, 


Tons. 

Domestic  cane  sugar. 289, 009 

Domestic  beet  sugar 41, 347 

Maple  sugar 5, 000 

Sorghum  sugar 300 

Total  consumption  of  domestic  sugar _• 335, 656 


Foreign  cane  sugar 1, 066, 684 

Foreign  raw  beet  sugar J 616, 635 

Foreign  refined  beet  sugar 77, 288 

Total  consumption  foreign  sugar 1, 760, 607 


Total  consumption  of  sugars  of  all  kinds 2, 096, 263 

The  United  States  in  1897  produced  of  sugar  beets tons__  389,385 

Land  required  to  produce  these  beets acres. . 41, 222 

Average  yield  pe^  acre tons.  _ 9. 5 

Total  amount.of  beet  sugar  made  in  the  country  during  the  year do.  _ _ 45, 245 

Average  yield  of  sugar  of  each  ton  of  beets pounds...  232 

Average  of  sugar  secured  from  the  beet  and  based  on  its  crude  weight, 

per  cent 11. 6 

Each  acre  produced,  on  an  average,  of  sugar pounds..  2, 204 


The  Sugar  Beet,  from  official  reports  received,  states  that  the  cost 
of  making  sugar  in  Germany  is  about  16  for  every  ton  (of  2,240  pounds) 
of  beets  worked.  From  the  same  source  it  is  learned  that  experts  in 
Austria-Hungary  have  been  compiling  statistics  on  the  cost  of  pro- 
ducing sugar  in  the  United  States,  and  for  each  ton  (2,000)  of  beets 


they  divide  the  cost  as  follows: 

Fuel $0.27 

Labor .65 

Coke  and  laboratory .75 

Beets 4.00 

Other  expenses  for  beets  .33 


Total 6.00- 


They  then  use  the  average  number  of  tons  of  beets  required  to 
make  a ton  of  sugar  as  a factor,  and  multiply  $6  by  this  in  order  to 
get  the  cost  of  making  a ton  of  sugar.  In  this  way  they  estimate  the 
cost  of  making  sugar  at  3^  cents  per  pound  and  assume  the  selling 
price  to  be  cents,  which  gives  a profit  of  2^  cents  per  pound. 

Sugar-beet  growers  are  always  interested  in  getting  as  much  data 
as  possible  as  to  the  facts  of  experience  in  other  places  touching  the 
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; tonnage  per  acre  and  the  amount  of  sugar  produced  per  acre.  These 
give  an  indication  of  what  might  be  expected  of  their  own  land  in 
• ' this  direction.  Here  are  some  data  along  that  line : 

, No.  1.  It  is  generally  claimed  that  a ton  of  beets  will  produce,  in  sugar -.pounds..  230 

. No.  2.  This  country  averaged  last  year  in  sugar  per  ton  of  beets pounds..  232 

. ’ No.  3.  Some  of  the  best  factories  in  Germany  and  France  have  produced  from 

t !i  a ton  of  beets . . pounds.  _ 240 

i ! No.  4.  Louisiana  last  year  produced  of  sugar  per  ton  of  cane  .do 161 

\ If  the  average  yield  of  beets  were  12  tons  per  acre,  which  is  not  far 
I out  of  the  way  in  this  country  when  conditions  are  right,  the  same 
being  true  of  Germany,  though  the  yield  is  somewhat  less  in  France, 
I we  would  then  have  the  following: 

|l  No.  1.  An  acre  would  produce  (230  multiplied  by  12)  2,760  pounds  of 


sugar;  this  selling  at  5 cents  a pound  would  yield $138. 00 

No.  2.  In  this  country  an  acre  produced  last  year  (232  multiplied  by  12) 

2,784  pounds;  this  at  5 cents  a pound  would  yield 139.  20 


No.  3.  The  best  factories  in  Germany  and  France  produced  (240  multi- 
plied by  12)  2,880  pounds  of  sugar;  this  at  5. cents  a pound  would  yield.  144. 00 
No.  4.  The  cane-sugar  factories  of  Louisiana  (the  average  yield  of  cane 
being  16  tons  per  acre)  last  year  produced  (161  multiplied  by  16)  2,576 
pounds  of  sugar  per  acre;  this  at  5 cents  per  pound  would  yield.. 128. 80 

Description  of  the  Process  of  Manufacturing  Sugar  from 

Beets. 

; It  was  found,  from  questions  frequently  asked  during  the  investi- 
' gation,  that  the  public  was  interested  in  the  process  of  manufacturing 
sugar;  and  thinking  it  would  be  well  to  include  in  this  report  a plain 
! description  of  the  process,  I asked  Mr.  G.  S.  Dyer,  technical  superin- 
i tendent  of  the  beet-sugar  factory  of  Los  Alamitos,  Cal. , to  prepare  a 
paper  on  the  subject,  at  the  same  time  asking  him  to  make  it  as  free 
from  technical  terms  as  possible.  In  response  to  this  request  Mr. 
Dyer  has  kindly  furnished  an  interesting  statement,  in  transmitting 
which  he  says : 

Inclosed  find  the  matter  for  which  you  wrote  some  few  weeks  ago.  I trust  that 
I have  covered  the  ground  to  your  satisfaction.  In  justice  to  myself,  please  note 
that  I have  not  made  my  remarks  technical,  and  for  that  reason  I may  be  criticised 
as  to  their  accuracy.  If  I should  be,  I would  be  pleased  to  explain  any  point  more 
fully. 

Mr.  Dyer  has  not  only  had  an  extended  experience  in  the  manufac- 
tnre  of  sugar  in  this  country,  but  has  spent  several  years  in  Europe 
in  the  investigation  of  the  subject,  and  his  paper,  which  follows,  is 
therefore  entitled  to  consideration: 

The  Manufacture  of  Beet  Sugar. 

By  G.  S.  Dyer. 

The  beets  after  reaching  maturity  are  loosened  from  the  soil  by  means  of  special 
plows,  topped  with  one  stroke  of  the  knife  at  a point  that  is  marked  by  the  lower 
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circle  of  dried  leaves,  and.  thrown  into  wagons  by  using  a fork  similar  to  a char-J 
coal  fork.  This  wagon  load  of  beets,  on  reaching  the  factory  site,  is  first  weighed] 
and  is  then  driven  up  an  inclined  bridge  that  reaches  the  dumping  platform  of  the] 
beet  sheds.  A chain  attached  to  one  side  of  the  platform  is  then  connected  with] 
the  body  of  the  wagon  to  prevent  the  wagon  from  sliding  off  the  platform  when; 
being  dumped.  The  side  board  opposite  is  then  lowered  and  the  man  in  charge, 
by  turning  a crank,  which  acts  on  levers  by  means  of  a wire  rope,  causes  the  plat-  ^ 
form  to  partially  invert,  with  the  result  that  the  beets  fall  into  the  bins  below. 
At  the  bottom  of  these  bins  is  a covered  concrete  flume  about  18  inches  deep  and 
14  inches  wide.  When  these  covers,  about  2 feet  long,  are  removed,  the  beets  fall 
into  the  flume  and  are  carried  along  by  a swift  current  of  water  to  the  factory. 

WASHING  AND  SLICING  THE  BEETS. 

The  first  process  on  arriving  at  the  factory  proper  is  a purely  mechanical  one 
and  is  called  the  washing.  By  this  adhering  particles  of  dirt  and  leaves  (called 
tare)  are  separated  from  the  beets  in  a specially  devised  apparatus  that  keeps  the 
beets  agitated  in  a flow  of  clean  pure  water.  The  washer  is  about  10  feet  long  and 
3 feet  deep,  and  has  a shaft  running  through  the  center,  to  which  are  attached 
about  a dozen  arms. 

The  clean  beets  overflow  into  iron  buckets  attached  to  an  elevator  chain,  which 
delivers  them  to  the  slicer  on  the  third  floor,  where  they  hre  cut  up  into  small 
strips  about  2 inches  long,  one-fourth  inch  wide,  and  one-sixteenth  inch  thick, 
called  from  the  French cossettes.”  The  cutter  consists  of  a rapidly  revolving 
disk  about  3 feet  in  diameter,  in  which  are  placed  sets  of  special  knives,  so  arranged 
that  on  every  revolution  a great  number  of  cossettes  are  sliced  oft*  the  beets  that 
are  immediately  above. 

The  cossettes  are  collected  by  means  of  a chute  directly  under  the  cutter  or  slicer, 
down  which  they  slide  into  the  cell  of  the  diffusion  battery.  This  chute  is  so  con- 
structed that  it  can  easily  be  moved  from  one  cell  to  another  by  a series  of  small 
rollers  at  the  top— hanging  on  a swivel,  as  it  were. 

THE  DIFFUSION  BATTERY. 

The  diffusion  battery  consists  of  fourteen  cells,  placed  in  a circle  and  so  con- 
nected by  pipes  that  water  or  juice  can  flow  through  one  from  top  to  bottom  and 
immediately  pass  to  the  next,  which  it  traverses  in  like  manner,  and  so  on  through- 
out the  entire  circle.  At  the  top  and  bottom  of  each  cell  are  doors  that  are  used 
for  filling  the  vats  with  the  cossettes,  and  after  the  sugar  is  extracted  the  ones  at 
the  bottom  are  used  for  emptying  out  the  pulp  (exhausted  cossettes).  The  cells 
are  about  10  feet  high  and  4 feet  in  diameter,  and  contain  about  2|  tons  of  cossettes 
when  filled.  The  cells  are  filled  and  emptied  in  regular  order  in  conformity  with 
their  position  in  the  circle,  al  out  eight  to  ten  an  hour.  Each  time  a cell  is  filled 
a certain  quantity  of  the  fresh  juice  which  has  traveled  the  entire  circle  and  has 
been  through  this  particular  cell  last  is  drawn  off  into  the  workings  of  the  factory 
into  what  is  called  a measuring  tank.  This  juice  has  the  appearance  of  black, 
muddy  water,  in  which  flocculent  particles  are  very  apparent.  The  pulp  from 
which  the  sugar  has  been  extracted  is  conveyed  from  the  bottom  of  the  battery  by 
means  of  a helix  to  a press,  where  the  surplus  water  is  pressed  out;  thence  by  cars 
or  otherwise  to  the  silo,  where,  after  it  has  become  sour,  it  is  fed  to  cattle  as 
desired. 

CLARIFICATION. 

The  charge  of  jince,  after  being  measured  in  the  measuring  tank,  is  forced 
through  the  “ calorizators  ” or  heaters  to  the  carbonators.  The  juice  is  heated 
in  the  calorizators  to  a temperature  of  about  190°  F.,  to  cause  coagulation  of  the 
albuminoids.  A calorizator  has  the  appearance  of  a very  short  ordinary  steam 
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boiler,  only  in  this  case  the  juice  flows  through  the  tubes  and  the  steam  is  in  the 
interior.  It  is  about  6 feet  long  and  5 feet  in  diameter.  This  process  is  the  first 
I of  the  clarification  and  a very  important  one. 

I At  the  carbonators  a quantity  of  milk  of  lime,  equal  in  bulk  to  about  one- tenth 
j of  the  *juice  therein  contained,  is  allowed  to  flow  in  from  a small  tank  situated 
il  directly  above.  This  lime  forms  precipitates  with  the  foreign  substances,  and  the 
|i  results  are  precipitated  by  charging  with  carbonic-^cid  gas.  These  precipitates 
i are  removed  at  the  filter  presses,  of  which  we  will  speak  further  on.  The  carbon- 
{.Lc^s  are  nine  in  number,  and  are  arranged  so  that  each  will  hold  two  charges 
I from  the  measuring  tank.  Their  dimensions  are  about  12  feet  long,  5 feet  wide, 

iand  9 feet  deep,  being  supplied  on  the  interior  bottom  v^dth  steam  coils  and  gas 
injectors.  There  are  two  sets  of  carbonators,  called  first  and  second.  The  opera- 
tion is  the  same  in  both,  except  that  in  the  second  less  lime  is  used  and  the  heating 
is  conducted  differently.  After  the  juice  has  been  brought  down  to  a certain 
f I degree  of  alkalinity  (a  technical  term  by  which  is  meant  the  per  cent  of  lime  left 
j in  the  juice)  by  means  of  the  carbonic-acid  gas,  it  is  forced  through  the  filter 
j|  presses,  which  remove  the  precipitates  and  other  mechanical  impurities.  The 
: I presses  are  made  up  of  about  forty  frames,  hollow  on  the  inside,  of  about  the  fol- 
- i lowing  dimensions:  3 feet  high,  3 feet  deep,  and  1 inch  thick.  Between  these 
I frames  are  placed  canvas,  and  the  whole  arrangement  is  tightened  by  using  a screw 
I j at  one  end.  The  turbid  juice  is  forced  into  the  cavities  in  the  frames,  and  in  order 
I to  get  out  it  must  pass  through  the  cloth,  thereby  leaving  the  sediment  behind. 

' ! When  a press  becomes  full  of  this  “ scum,”  as  it  is  called,  the  press  is  opened  and 
! I the  scum  thrown  into  a screw  conveyor  that  transports  it  to  a pile  in  the  yard, 
j This  is  afterwards  used  for  a fertilizer  and  as  a filling  for  certain  pavements.  The 
I juice  on  leaving  this  stage  has  a bright  amber  color.  It  is  then  pumped  to  the 
I sulphuring  tanks,  where  fumes,  produced  by  burning  sulphur,  are  forced  into  it. 

I The  action  of  the  sulphur  is  mainly  a decolorizing  one,  although  some  lime  is  pre- 
1 cipitated.  The  sulphuring  is  controlled  by  making  tests  of  the  alkalinity  and  by 
I observing  the  color.  If  properly  conducted,  the  juice  should  have  after  this  oper- 
j ation  a close  appearance  to  ordinary  water.  The  tanks  are  of  the  same  general 
! construction  as  the  carbonators  described  above.  The  sulphur-gas  generator 
looks  like  two  iron  barrels  placed  side  by  side,  one  being  used  at  a time,  the  other 
! standing  idle  or  being  cleaned  as  the  case  may  be.  Air  is  pumped  into  one  end  by 
an  air  pump  over  the  burning  sulphur  and  out  at  the  other  through  pipes  to  the 
tanks  of  charging. 

I The  juice,  after  being  sulphured,  then  undergoes  another  filtering  in  what  are 

j called  mechanical  filters.  These  filters  are  iron  boxes  about  4 feet  square  on  top 

I and  3 feet  deep,  and  are  supplied  with  a cover  for  removing  the  bags,  which  are 

I on  the  inside.  The  action  of  these  filters  is  just  the  reverse  of  pouring  a liquid 

I into  a bag  and  having  it  filter  through,  for  in  this  case  the  juice  flows  from  the 
outside  of  the  bag  to  the  inside  and  then  over  and  out  the  top  of  the  filter.  The 
bags  are  stretched  over  copper  frames  to  prevent  them  from  collapsing  during  the 
operation. 

CONCENTRATION. 

This  process  completes  the  clarification  and  the  juice  is  then  ready  to  be  concen- 
trated, which  is  done  in  the  evaporating  apparatus,  called  the  “ quadrupleeffects.” 
I These  are  four  in  number,  as  is  signified  by  the  name,  and  each  is  composed  of 
two  apartments — one  for  the  steam  and  the  other,  occupying  over  two-thirds  of 
the  space  of  the  “effect,”  for  the  juice  and  vapors  that  arise  owing  to  the  boiling. 
The  arrangement  is  such  that  a vacuum  pump  that  is  connected  to  the  condenser 
of  the  fourth  effect  causes  a vacuum  in  each,  but  of  different  degrees,  so  that  the 
juice  can  be  readily  drawn  from  one\o  the  other  as  desired.  Another  reason  why 
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this  process  is  conducted  in  a vacuum  is  to  prevent  the  loss  of  sugar  due  to  excess- 
ive heat.  Each  effect  is  about  12  feet  long.  11  feet  wide,  and  10  feet  high.  A 
large  vapor  pipe  20  inches  in  diameter  runs  from  the  top  of  the  first  to  the  steam 
chest  of  the  second,  and  in  like  manner  from  the  second  to  the  third,  and  so  on, 
uniting  them  all.  The  idea  of  the  arrangement  is  this:  The  steam  turned  ;nto  the 
steam  chest  of  the  first  boils  the  juice  in  that  effect;  the  vapor  arising  from  this 
goes  over  and  boils  the  juice  in  the  next;  and  so  on  until  they  are  all  boiling  at 
once.  As  the  juice  is  concentrated  they  draw  from  one  to  the  other  to  maintain 
a constant  level.  When  the  density  of  the  last  is  at  the  required  point,  the  ju'cc 
is  pumped  out  and  to  the  vacuum  pan  where  it  is  boiled  to  grain. 

THE  VACUUM  PAN. 

The  vacuum  pan  has  the  general  appearance  of  a large  hollow  globe  of  about  11 
feet  in  diameter,  and  is  made  of  cast  iron  put  together  in  segments.  The  vacuum 
is  caused  by  a pump  considerably  augmented  by  a condenser.  The  operation  of 
boiling  is  conducted  in  the  following  manner:  A vacuum  is  produced  by  means 
of  the  pump,  then  the  juice  is  drawn  in  to  a certain  level;  steam  is  turned  into  the 
copper  coils  situated  in  the  bottom,  causing  the  juice  to  boil.  When  the  juice 
has  boiled  down  to  a certain  density,  small  grains  of  sugar  appear.  When  the 
grains  are  of  sufficient  number  in  the  opinion  of  the  operator,  more  juice  is  drawn 
in.  This  new  lot  instead  of  starting  new  grains  deposits  upon  the  first;  the  opera- 
tion from  here  on  is  a continual  drawing  in  and  boiling  down  until  the  pan  is  full. 
It  is  then  let  out  into  the  mixer  by  a large  valve  placed  directly  in  the  bottom. 
The  mixer  is  a large  V-shaped  trough  with  a shaft,  on  which  are  placed  arms  in 
the  bottom  that  keep  the  “ melada  ” from  solidifying.  This  melada  or  boiled  juice 
has  the  appearance  of  equal  parts  of  sugar  and  molasses  mixed  together  into  a 
thick  paste. 

The  mixer  is  about  30.  feet  long,  10  feet  wide  at  the  top,  and  7 feet  deep. 
Attached  directly  below  are  the  centrifugals,  eight  in  number,  which  receive  the 
melada  through  short  spouts  that  are  controlled  by  means  of  a perfectly  tight- 
fitting  gate:  • 

THE  CENTRIFUGALS. 

The  centrifugals  are  of  the  general  appearance  of  those  used  in  laundries,  being 
supplied  with  a screen  on  the  side  and  revolving  about  1,000  times  per  minute. 
A charge  of  melada  is  drawn  in  the  centrifugal  of  about  200  pounds  and  the 
machine  set  revolving.  After  about  ten  minutes  the  molasses  is  thrown  off  and  a 
small  spray  of  water  is  directed  against  the  sugar  adhering  to  the  sides  of  the 
machine,  which  completes  the  operation,  leaving  the  sugar  pure  white.  This 
sugar  then  falls,  when  the  centrifugal  is  stopped,  by  means  of  a trapdoor  in  the 
bottom  of  a machine,  on  a carrier  that  takes  it  to  the  granulator  or  dryer,  where 
the  slight  amount  of  moisture  is  driven  off,  after  which  it  falls  down  a chute  to  a 
hopper,  whence  it  is  placed  in  bags  for  shipment. 

The  granulator  is  a boiler-shaped  structure  about  30  feet  long  and  6 feet  in 
diameter,  which  is  slowly  revolving.  In  the  interior  are  steam  pipes  that  cause 
the  heat  for  the  drying.  Atttached  to  the  interior  sides  are  small  shelves  that 
cause  the  sugar  to'pass  the  entire  length  and  not  to  stay  in  one  part  too  long,  as 
there  would  be  danger  of  burning. 

Goin§  back  to  the  centrifugals,  the  molasses  that  runs  off  from  the  melada  is 
collected  in  tanks  for  that  purpose,  and  when  enough  has  accumulated  it  is  sent 
to  the  vacuum  pan  and  reboiled;  but  in  this  case  it  is  not  boiled  to  grain,  but 
simply  concentrated  as  much  as  is  consistent.  This  operation  usually  takes  two 
hours,  whereas  the  graining  takes  about  five  hours.  This  “blank  melada  ” is  then 
run  into  crystallizers  that  are  of  the  exact  capacity  as  the  vacuum  pan,  where  it 
is  kept  in  a slow,  constant  motion  to  promote  graining  for  about  three  or  four 
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f days.  It  is  then  treated  in  the  centrifugal.  The  sugar  coming  from  this  being 
2 i|  very  unpalatable,  is  melted  in  a special  mixer  and  is  pumped  back  into  the  thick 
C juice.  If  on  analysis  the  molasses  is  found  to  contain  no  more  available  sugar,  it 
1 is  used  for  sprinkling  roads  or  making  vinegar  or  blacking.  But  if  it  contains 
Ij  sugar  that  will  crystallize,  it  is  placed  in  tanks  outside  of  tiie  building  and  allowed 
I to  stand  until  the  following  season,  when  the  sugar  that  has  settled  to  the  bottom 

ii  is  dug  out  and  worked  over. 

1 

THE  CRYSTALLIZERS. 

i| 

The  crystallizers  are  large,  boiler-shaped  vessels  about  15  feet  long  and  8 feet  in 
Ij  diameter,  supplied  on  the  outside  with  a water  jacket  to  allow  of  cooling  when 
jj  necessary.  On  the  inside  is  a shaft  with  arms,  which,  turning  slowly,  gives  move- 
i ment  to  the  entire  mass. 

Auxiliary  to  the  factory  is  the  limekiln,  where  lime  rock  is  burned  for  the  result- 
ing lime  and  gas  (carbonic  acid) . The  kiln  is  about  40  feet  high,  with  walls  2 feet 
thick,  and  with  a diameter  at  the  base  of  15  feet  and  at  the  top  8 feet.  Being  cone 
I shaped,  the  rock  and  coke  that  is  put  in  at  the  .top  is  not  liable  to  choke  during  its 
i passage  through  to  the  bottom.  In  the  same  room  the  lime  is  slaked  into  milk  of 
I lime,  by  an  apparatus  similar  to  the  granulator  described  above,  and  is  then 
I pumped  to  the  factory  as  required  by  a small  centrifugal  pump.  The  steam  is 
I furnished  by  ordinary  steam  boilers  placed  in  batteries. 

I A factory  of,  say,  750  tons  capacity  would  have  daily  output  of  sugar  equal  to 
i about  90  tons  of  pure  granulated  sugar,  and  would  require  daily  45  tons  of  lime 
j rock.  The  number  of  men  engaged  in  active  operation  would  be  about  165. 

LABORATORY. 

I Every  well-regulated  sugar  factory  should  have  a laboratory  in  connection, 
where  not  only  are  experiments  conducted  in  regard  to  the  cultivation  of  the  beets 
in  the  field,  but  also,  by  analyzing  the  different  products  during  the  course  of 
j manufacture,  a complete  tabulated  chemical  control  is  maintained. 

I The  Island  of  Porto  Rico:  Its  Industries  and  Exports,  with 
Special  Review  of  the  Sugar  Industry  of  the  Island. 

The  principal  industry  of  Porto  Rico  is  that  of  producing  sugar 
from  the  sugar  cane.  With  a view  to  adding  to  the  general  informa- 
I tion  concerning  the  sugar  industry,  I made  a trip  to  Porto  Rico  and 
Cuba  in  the  latter  part  of  the  year  of  1898,  remaining  until  early 
spring  of  1899.  I investigated  as  closely  as  possible  the  cost  of  pro- 
I ducing  and  transporting  sugar  and  other  conditions  of  the  sugar 
industry  in  those  islands,  and  especially  in  Porto  Rico. 

GENERAL  INFORMATION. 

The  island  of  Porto  Rico  is  very  nearly  a rectangle,  allowing  th^ 
outer  margins  to  be  broken  by  a few  small  capes  and  bays.  Its  great- 
I est  extent  is  east  and  west.  In  round  numbers,  it  is  about  90  miles 
long  and  about  40  miles  wide.  It  has  on  all  sides  a level,  low  coast 
plain,  varying  from  3 to  10  miles  in  width.  This  lowland  is  composed 
of  cultivated  lands  and  marshes.  Through  the  center  of  the  island 
^ extends  a chain  of  mountains  which  ranges  in  altitude  from  highlands 
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to  an  elevation  of  7,000  feet  at  its  highest  point.  Among  these  moun- 
tains are  numerous  passes  and  valleys,  and,  radiating  from  them  in 
every  direction,  streams  of  fresh  water  flow  into  the  ocean.  These 
streams  vary  in  size  from  small  creeks  to  large  rivers. 

There  are  a great  number  of  small  bays,  harbors,  and  inlets  on  the 
coast  of  the  island  and  quite  a number  of  towns  or  seaports.  Starting 
west  from  the  capital  and  circumnavigating  the  island,  these  seaports 
would  be  reached  in  the  following  order:  Arecibo,  Aguadilla,  Maya- 
guez,  Ponce,  Guayama,  and  Humaca,  and  the  town  of  Isabel,  on  the 
small  island  of  Vieque.  In  addition  to  these  are  the  inland  towns, 
of  which  there  are  quite  a number  ranging  from  1,000  to  6,000  inhabit- 
ants. Of  these  may  be  mentioned  Cayey  and  Caguas  in  the  tobacco 
districts,  and  in  the  principal  coflee  districts  Yauco  and  Lares. 

The  soil  of  the  valleys  and  the  belt  around  the  border  is  largely 
made  up  of  a silt  formation  and  disintegrated  rocks  of  mountains 
washed  to  these  lower  levels.  The  island  itself  is  of  a calcareous 
rock,  coral  formation,  and  volcanic  upheaval.  The  island  is  very  fer- 
tile and  productive,  and  will  grow  almost  anything  that  can  be  grown 
in  the  tropical  or  semitropical  regions,  and  some  things  belonging  to 
the  temperate  zone.  Doubtless  many  new  plants  could  be  introduced, 
with  proper  experimentation  in  this  direction. 

The  principal  exports  are  coflee,  sugar,  and  tobacco;  in  fact,  these 
are  about  all  the  exports  worth  mentioning.  In  addition  to  these  the 
island  carries  on  a small  trade  with  adjacent  islands  in  hides  and  cattle. 
Besides  this,  it  produces  readily  cocoanuts,  oranges,  and  several  other 
fruits  peculiar  to  the  Tropics.  The  cocoa  bean  is  grown  to  an  extent 
sufficient  to  indicate  that  it  would  do  well.  Yanilla  is  also  produced 
in  a small  way. 

The  island  has  some  of  the  best  and  some  of  the  poorest  roads  to  be 
seen  anywhere.  The  military  roads  are  of  fine  design,  carefully  made 
of  macadam,  and  nicely  kept.  The  general  trend  of  the  military  roads 
is  around  the  coast  through  the  lowland,  with  one  or  two  cross  roads 
connecting  the  north  and  the  south  coasts.  All  other  roads  are  veiy 
poor  and  almost  impassable  on  account  of  the  frequent  rains  and  total 
lack  of  care.  There  are  a few  railroads,  connecting  the  principal  points. 
These  are  all  of  the  narrow-gauge  order,  and  very  small  at  that.  In 
addition  to  these,  some  large  sugar  plantations  have  railroads  or  tram- 
ways, connecting  their  factories  with  their  estates,  with  auxiliary  porta- 
ble sections  extended  into  the  fields,  the  object  being  to  bring  in  the 
cane  to  the  factory  and  to  take  the  product  to  the  nearest  military 
road  or  railroad.  These  factory  railroads  have  small  freight  cars  pro- 
pelled either  by  steam  or  oxen.  All  animal  draft  work  is  done  by 
oxen.  These  animals  are  of  a Spanish  breed,  rather  small,  compact, 
strong,  and  on  the  whole  may  be  classed  as  good  draft  oxen.  There 
is  an  entire  absence  of  horses  or  mules  of  the  kind  suitable  for  doing 
draft  work.  The  yoke  for  oxen  is  fastened  on  the  front  of  the  head 
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and  attached  to  the  horns.  The  ox  propels  the  load  by  pushing  it 
with  his  head  instead  of  having  bows  that  go  around  the  neck,  throw- 
ing the  draft  on  the  shoulders. 

The  rents  of  the  better  class  of  lands  range  from  about  14  to  16  per 
acre  in  United  States  money. 

Taxes  under  the  new  order  of  Governor  Henry  are  based  on  the 
grade  of  the  lands,  which  are  divided  into  first,  second,  and  third 
class.  The  first  grade  is  taxed  II,  the  second  50  cents,  the  third  25 
cents  per  acre  in  Spanish  money,  II  in  Spanish  being  equal  to  60  cents 
in  our  money.  The  values  of  these  lands  at  the  present  time,  as  esti- 
mated by  the  owners,  stimulated  b}"  their  high  ideas  of  the  effect  of 
American  occupation,  are  very  high;  in  fact,  very  much  above  what 
the  facts  justify.  They  ask  from  1100  to  1200  Spanish  money  for  the 
first-class  lands. 

Their  methods  of  work  and  the  habits  of  these  people  are,  as  a rule, 
very  primitive.  They  accomplish  nothing  like  the  results  attained 
by  laborers  at  the  same  kind  of  work  in  our  own  country.  I think 
one  of  our  laborers  would  do  as  much  as  three.  Their  implements  of 
all  kinds  are  primitive  and  out  of  date.  Their  methods  of  doing 
things  are  faulty  and  in  accord  with  the  instruments  of  execution. 
When  we  consider  the  nature  and  fertility  of  the  island  and  its  diver- 
sity of  resources,  it  seems  remarkable  that  they  have  but  one  forage 
plant  on  the  island.  This  is  a succulent,  coarse  grass,  corresponding 
very  closely  to  our  orchard  grass,  which  they  call  ‘‘malogillo.”  This 
is  cut  and  bound  up  green,  like  bundles  of  oats,  in  which  shape  it 
goes  into  the  markets.  It  is  never  cured ; in  fact  they  claim  they  can 
not  cure  it.  All  the  animals  on  the  island,  including  the  work  oxen, 
riding  ponies,  and  milch  cows,  get  this  grass  for  their  food  ration, 
and  nothing  else  unless  it  is  imported.  No  grains  of  any  kind  are 
raised  or  fed.  Yet  the  draft  ox  is  expected  to  do  very  heavy  work. 
As  to  whether  other  things  can  be  grown  that  will  increase  the  ani- 
mal bill  of  fare,  the  future  must  tell. 

In  this  connection  it  may  be  worth  while  to  mention  the  food  rations 
of  the  people,  as  it  has  a bearing  on  their  industries.  The  results  to 
be  attained  by  labor,  whether  animal  or  human,  can  be  largely  esti- 
mated from  the  food  consumed.  It  would  be  as  unreasonable  to 
expect  good  results  from  either  on  limited,  poor,  and  sometimes  innu- 
tritions food  as  to  expect  a maximum  of  energy  from  a steam  engine 
supplied  with  a poor  kind  of  fuel. 

Over  one-half  of  the  inhabitants  of  Forto  Rico  live  on  5 cents  a day 
or  less,  estimated  in  American  money;  and  in  this  class  are  to  be 
found  the  people  who  perform  the  daily  toil  of  the  island.  Indeed 
there  are  many  who  live  from  one  week’s  end  to  another  on  so  simple 
an  article  as  sugar  cane,  and  this  cane  is  sold  in  the  markets  for  that 
very  purpose.  Cocoanuts  can  be  bought  for  1 cent  apiece,  which  are 
very  nutritious  and  palatable,  but  hardly  desirable  to  use  largely  as 
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a ration  for  workingmen.  I investigated  the  meals  of  workingmen  of 
all  classes  many  times,  and  am  confident  that  their  food  is  insuffi- 
cient to  produce  a great  amount  of  labor  energy.  It  consists  of  a 
limited  amount  of  bread,  some  tubers,  and  a few  beans  in  a sort  of  a 
bean  soup.  This  is  the  ration  of  field  or  factory  workmen. 

I investigated  the  wage  scale  of  the  sugar,  tobacco,  and  coffee 
industries,  and  these  are  the  chief  ones  of  the  island.  These  indus- 
tries are  much  alike  in  their  labor  requirements.  A great  many 
boys  from  10  to  15  years  of  age  are  employed.  They  get  from  15  to  30 
cents  a day,  Spanish  money,  or  from  9 to  18  cents,  American  money. 
The  unskilled  adult  laborer  receives  from  35  to  63  cents,  or  an  average 
over  the  island  of  50  cents  a day,  Spanish  money.  This  equals  30 
cents,  American  money.  Bosses  of  gangs  in  the  factoiy  or  in  the  fields 
get  $1,  Spanish  money.  Bricklayers,  carpenters,  plumbers,  and  other 
skilled  workmen  get  the  same.  Of  course  in  the  factories  there  are 
required  a few  skilled  men,  such  as  ‘‘boilers,”  who  get  $50  per  month 
(gold). 

The  money  used  on  the  island  is  of  the  following  denominations : 
The  peso  or  dollar,  containing  100  centavos  or  cents,  and  fractional 
pieces  with  values  as  follows : 40  centavos,  30  centavos,  20  centavos, 
10  centavos,  5 centavos,  and  1 centavo.  It  is  issued  in  gold,  silver, 
and  paper;  but  the  silver  and  paper  money  is  only  worth  60  per  cent 
of  ours.  There  is  considerable  talk  in  Porto  Rico  about  having  the 
money  placed  on  a gold  basis  so  as  to  do  away  with  the  confusion  of 
making  exchange.  The  laboring  people  are  very  much  in  favor  of 
this,  while  most  employers  are  not.  It  is  claimed  that  the  laboring 
classes  could  never  be  made  to  comprehend  and  appreciate  the  fact 
that  the  basis  of  money  dominates  its  value,  but  would  continue  to 
demand  the  same  amount  as  heretofore,  and,  if  they  did  not  receive 
it,  would  refuse  to  work.  Employers  claim  that  to  concede  such  a 
demand  would  be  to  increase  wages  66f  per  cent  in  one  jump.  I am 
inclined  to  believe  this  would  be  the  result. 

The  rainfall  and  moisture  conditions  of  Porto  Rico  are  certainly 
very  interesting.  The  variations  are  almost  as  great  as  they  are  in 
the  United  States.  For  instance,  certain  sections  of  the  island  have 
from  80  to  90  inches  of  annual  rainfall.  Other  sections  have  not  had 
any  rainfall  for  three  years.  Between  these  extremes  they  have  all 
the  different  degrees  of  moisture  supply  that  we  have  in  this  country. 
The  rainfall  occurs  principally  in  the  northern  and  western  sides  of 
the  island;  the  arid  region  is  in  the  southeastern  section;  but  through 
this  dry  region  fiow  from  the  mountains  streams  that  constantly  sup- 
ply the  water  from  which  part  of  the  level  tracts  can  be  irrigated. 
In  fact,  irrigation  is  carried  on  to  a considerable  extent  in  the  region 
of  Guayama  and  the  southern  and  eastern  sections  of  the  district 
bearing  that  name.  Sugar  cane  is  raised  under  irrigation,  as  well  as 
tobacco  and  other  products,  but  the  opportunities  for  the  investment 
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of  capital  might  be  very  much  increased  by  the  development  of 
irrigation  in  this  area. 

The  mouth  of  the  principal  river  is  about  20  miles  east  of  San  Juan. 
It  is  called  Rio  Grande  de  Loiza.  It  drains  a region  that  is  subject 
to  heav}^  rainfall.  It  rises  at  certain  seasons  of  the  year  and  over- 
flows the  valley  and  coast  belt  which  it  drains  for  miles  on  each  side. 
It  brings  with  it  large  supplies  of  silt  washed  from  the  mountains, 
which  spread  over  the  soil  and  renew  its  fertility,  acting  in  this  respect 
something  like  the  wonderful  Mle.  Sugar  cane  requires  a great  deal 
of  moisture,  and  it  seems  to  do  best  where  the  ground  has  been  soaked 
most  thoroughly,  especially  when  the  water  is  warm  in  the  soil.  The 
region  drained  by  this  river  maybe  called  the  principal  sugar  section. 
It  comprises  the  districts  of  Carolina  and  Canovanas.  Twelve  per 
cent  of  the  sugar  made  on  the  island  is  made  here.  Another  principal 
river  flows  south,  called  the  Rio  Guamani.  It  flows  through  the 
country  in  which  irrigation  is  practiced. 

The  principal  sugar  districts  are  in  the  coast  belt  and  valleys  of  the 
n^rth  side  and  west  end  of  the  island.  Here  the  sugar  cane  does  best, 
although  it  is  grown  pretty  generally  over  the  island.  It  might  be 
concluded  that  on  account  of  the  mountain  ranges  the  tillable  area  of 
Porto  Rico  is  limited  to  the  coast  belt  and  the  valleys,  but  it  may  be 
stated  that  the  mountains  are  fertile  to  the  very  tops.  On  the  sides  of 
the  mountains  are  to  be  found  the  coffee  plantations.  The  great  bulk 
of  the  coffee  of  the  island  is  grown  here.  It  becomes  necessary  to 
shade  the  coffee  for  protection  from  the  sun  on  the  sides  and  tops  of 
the  mountains,  and  other  trees  are  planted  for  this  purpose.  This 
gives  a coffee  plantation  viewed  from  a distance  the  appearance  of  a 
native  thicket. 

PRODUCTIONS  OF  THE  ISLAND. 

The  following  table  shows  the  exports  of  sugar,  coffee,  and  tobacco 
from  the  island  of  Porto  Rico  for  the  years  1896  and  1897.  These 
comprise  all  the  exports  of  the  island  except  a few  hides  and  cattle : 


Principal  exports  of  Porto  Rico  for  the  years  1896  and  1897,  with  their  values  in 
Spanish  and  United  States  money. 


Value. 

ProdiTct. 

Quantity. 

Spanish 

money. 

United  States 
money. 

Coffee 

Tobacco 

Sugar  

1896. 

61,323,046 

2,315,948 

58,000 

$13,864,340 
442,912 
3, 734, 562 

$8,318,604 
265, 747 
2,240,734 

Coffee 

Tobacco 

Sugar  

1897. 

do 

54,061,500 

6,540,314 

60,000 

12,222,600 
1,194, 318 
4,008,000 

7,333,560 
716,590 
2, 448,800 
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THE  SUGAR  INDUSTRY. 

It  will  be  noticed  that  the  exports  of  sugar  for  these  two  years  were 
as  follows:  For  1896,  58,000  tons,  valued  at  $2,240,734  in  United  States 
money;  for  1897,  60,000  tons,  valued  at  $2,448,800.  It  is  estimated  by 
those  most  familiar  with  the  resources  of  Porto  Rico,  and  on  this 
point  the  agreement  is  general,  that  the  exportation  of  sugar  could  be 
increased  100  per  cent,  that  is  to  say,  doubled.  This  would  result 
from  the  introduction  of  modern  methods  and  modern  machinery, 
along  with  drainage  and  other  means  of  extending  the  cultivation  of 
sugar  cane  to  lands  not  now  devoted  to  that  purpose. 

The  sugar  now  exported  from  Porto  Rico  is  about  equal  to  3 per  I 
cent  of  our  importations,  and  if  the  industry  in  this  island  were  'k 
increased  to  its  fullest  extent,  then  Porto  Rico  would  be  able  to  fur-  | 
nish  6 per  cent  of  our  importations.  ; 

SUGAR  FACTORIES. 

The  methods  of  manufacturing  sugar  now  in  use  in  Porto  Rico  are 
very  primitive,  as  a rule.  There  are  a few  that  might  be  classed  as 
up-to-date  factories,  but  not  many.  There  are  only  six  factories  on 
the  island,  for  instance,  that  have  a double-crusher  system  of  getting  ; j 
out  the  sap,  and  the  number  of  factories  that  have  the  triple- vacuum 
effect  is  limited.  The  methods  in  vogue  range  from  the  modern  down  i 
to  those  which  are  obsolete,  in  which  oxen  driven  to  a sweep  are  ' 
used  in  pressing  the  juice  out  of  the  cane  by  means  of  iron  and 
wooden  rollers,  and  a large  per  cent  of  the  factories  have  the  open- 
pan  evaporation. 

I was  able  to  find,  in  all  the  factories  I examined,  only  one  that  ; 

supported  a chemical  laboratory  and  kept  any  record  of  data  regard-  : 

ing  the  quality  of  the  cane  or  the  effectiveness  of  the  processes  ' 
employed.  Except  in  this  case,  the  factory  people  appeared  to  have 
no  idea  as  to  the  amount  of  the  sugar  they  were  getting  out  of  the 
cane,  or  the  amount  of  sugar  that  remained  in  the  molasses.  Under 
such  conditions,  there  was  nothing  to  stimulate  improvement  of 
the  process,  or  to  test  the  improvement  if  they  should  attempt  to  \ 
make  any. 

As  I stated,  I found  in  one  factory  of  English  ownership  that  definite 
data  were  kept,  and  by  following  these  and  the  judgment  of  those 
best  posted  I am  able  to  state  with  a degree  of  certainty  that  the  best 
work  on  the  island  secures  a product  equal  to  about  10  per  cent  of 
the  original  weight  of  the  cane.  Such  results  are  confined  to  a few 
factories.  A larger  number  are  securing  perhaps  8 to  9 per  cent,  and 
a still  larger  number  less  than  this.  The  exact  results  no  one  will 
ever  know,  because  those  interested  themselves  do  not  know. 

The  better  factories  secure  cane  to  work  up  in  two  ways.  The  first 
is  illustrated  in  the  method  employed  at  the  factory  known  as  Central 


PROGRESS  OF  BEET-SUGAR  INDUSTRY. 


119 


De  Canovanas,  belonging  to  an  English  syndicate.  This  factory  is 
managed  by  Mr.  W S.  Marr.  In  order  to  secure  sufficient  land  to 
produce  cane  for  the  factory,  the  syndicate  has  purchased  2,000  acres 
and  leased  2,000  acres  more  for  a period  of  twelve  years.  This  land 
is  rented  out  to  planters  at  a very  reasonable  figure.  From  the 
planters  the  factory  buys  its  cane  The  cane  is  paid  for  as  follows: 
The  factory  gives  the  planter  an  amount  of  sugar  equal  to  5 per  cent 
of  the  crude  weight  of  the  cane,  and  then  allows  him  for  this  sugar 
the  market  price  according  to  the  quotations.  Of  course  the  value  of 
the  cane  fluctuates  more  or  less.  The  other  method  of  securing  cane 
is  illustrated  in  the  case  of  the  factory  at  Carolina,  owned  principally 
by  Mr.  George  I.  Finlay,  who  is  British  vice-consul  at  San  Juan. 
The  factory  owns  the  necessary  land  and  engages  directly  in  the  pro- 
duction of  cane.  Naturally  the  agricultural  as  well  as  the  manu- 
facturing side  of  the  business  receives  close  attention.  Further 
along  is  given  a detailed  statement  of  the  actual  cost  to  these  two 
establishments  of  producing  sugar  and  putting  it  on  our  market  in 
New  York. 

•TIME  FOR  PLANTING  CANE. 

There  are  two  periods  for  planting  cane  in  Porto  Rico — spring  and 
fall.  The  spring  planting  runs  from  February  to  May,  and  the  fall 
planting  from  August  to  December.  The  spring  planting  can  be  cut 
in  from  twelve  to  fifteen  months,  but  is  usually  allowed  to  stand  fif- 
teen months,  and  the  fall  planting  stands  flfteen  months  as  a rule.  I 
found  that  the  number  of  crops  cut  from  one  planting  ranges  from 
one  to  eleven,  that  being  the  highest  reported.  In  a majority  of  cases 
the  number  of  cuttings  from  one  planting  is  three  or  four. 

CULTIVATION. 

The  system  of  preparing  the  ground  and  cultivating  sugar  cane  in 
Porto  Rico  is  as  follows : The  land  is  flrst  plowed  about  9 inches  deep. 
It  is  then  cross  plowed  twice ; sometimes  it  is  harrowed.  Then  between 
every  second  row  and  running  with  the  rows  a ditch  is  dug  with  a 
spade  about  1 foot  deep  and  1 foot  wide,  the  dirt  being  thrown  up  on 
the  center  of  the  ridge  left  between  this  and  the  next  ditch,  which 
ridge  is  wide  enough  for  two  rows  of  cane.  Main  drains  are  run 
around  the  side  of  the  field  and  cross  drains  occur  about  every  2 or  3 
rods.  Of  course  these  cross  and  main  drains  are  considerably  larger 
than  the  regular  cultivation  drains.  The  rows  are  about  7 hands 
apart,  and  the  hills  in  the  rows  are  about  6 hands  apart. 

The  cultivation  consists  simply  in  hoeing  about  three  times,  which 
is  sufficient  to  keep  the  weeds  down  until  the  cane  is  large  enough  to 
be  out  of  danger  from  them.  In  about  nine  months  the  main  part  of 
the  leaves  is  stripped  off  from  the  cane,  and  about  a month  before 
harvesting  this  is  done  again  with  a view  to  allowing  the  sun  and  air 
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to  do  tlieir  part  in  tlie  formation  of  sugar.  The  operation  is  called 

trashing.” 

COST  OF  CULTIVATION. 

Mr.  Finlay  estimates  the  cost  of  growing  a crop  of  cane  as  follows: 
First  crop,  as  described  above,  $60  Spanish  money  per  acre;  the  sec- 
ond cutting  (the  first  rattoon)  120  Spanish ; the  second  and  third  rat- 
toons  each  $20  Spanish.  This  would  be  four  crops  from  one  plant- 
ing, and  the  average  cost  would  be  $30  Spanish  or  $18  United  States 
money.  The  cost  of  a rattoon  is  simply  that  of  hoeing,  weeding, 
keeping  the  ditches  open,  doing  the  trashing,  etc.  From  Mr.  Fin- 
lay’s books  I found  the  actual  cost  as  charged  to  be  for  producing 
748^  acres  of  cane  $20,769.93,  an  average  per  acre  of  $27.75  Spanish 
or  $16.65  United  States  money.  Embraced  in  this  average  is  the 
expense  of  first,  second,  third,  and  fourth  crops.  The  books  further 
showed  that  it  cost  about  $30  Spanish  to  harvest  and  deliver  to  the 
factory  1,000  quintals  of  cane.  This  would  be  at  the  rate  of  $6  Spanish 
per  ton. 

OBSTACLES. 

Growing  sugar  cane  in  Porto  Rico  has  its  difficulties,  the  same  as 
crops  in  all  other  parts  of  the  world.  Among  these  difficulties  may 
be  mentioned  too  little  rain,  too  much  rain,  rain  at  the  wrong  time, 
insects,  blights,  and  worm's.  There  was  a time  when  the  common  house 
rat  was  a great  and  serious  pest  to  the  sugar-cane  fields.  In  order  to 
do  away  with  this  pest,  the  mongoose  (a  little  animal  belonging  to  the 
civet  family)  was  imported.  It  is  called  in  Spanish  ‘ ‘ardilla.  ” A pecul- 
iar and  complete  change  has  been  brought  about  in  the  habits  of  the 
rat.  The  few  left  build  their  nests  in  the  tall  cocoanut  trees,  where 
they  are  free  from  the  attacks  of  the  mongoose  and  where  they  propa- 
gate. They  live  on  cocoanuts  and  venture  out  very  cautiously.  The 
mongoose,  on  the  other  hand,  having  accomplished  his  mission  as  a 
friend  of  the  planter,  becomes  a pest  himself.  Not  finding  any  more 
rats  to  kill,  he  turns  his  attention  to  chickens  and  other  fowls,  and 
becomes  especially  fond  of  eggs,  thus  making  poultry  and  egg  produc- 
tion very  expensive  and  hazardous. 

The  borer  worm  does  a great  deal  of  damage  to  cane  by  working  on 
the  inside  of  the  stalk,  boring  the  heart  out  of  the  same.  There  are  a 
number  of  blights  that  are  not  well  understood.  Occasionally  a cane- 
field  that  gives  every  indication  of  perfect  health  suddenly  languishes 
and  becomes  a partial  or  complete  failure,  apparently  without  any 
good  reason.  Scientists  will  doubtless  make  these  things  clear  when 
the  island  becomes  more  Americanized. 

YIELD  OF  SUGAR  CANE. 

According  to  the  best  information  gleaned  from  the  best  cane  grow- 
ers, the  first  crop  on  the  best  land  yields  from  35  to  45  tons  per  acre  on 
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an  average.  On  the  best  cane  ground  the  first  crop  with  the  three 
‘ rattoons  would  produce  an  average  of  from  15  to  20  tons. 

Mr.  Marr,  of  Canovanas,  says  that  the  first  crop  on  good  ground 

I should  be  40  tons  per  acre,  with  rattoons  ranging  from  20  to  25  tons,  but 
he  says  there  is  much  land  that  is  tired  out,  from  which  may  be  expected 
such  yields  as  the  following:  First  crop  from  20  to  22  tons;  first  rat- 
toon  from  15  to  16  tons ; second  rattoon  from  10  to  12  tons.  The  average 
of  the  rattoons  is  about  16  tons  per  cutting.  Mr.  Finlay  makes  the 
following  estimate:  Good  ground,  first  crop  40  to  45,  first  rattoon  20 
to  25,  second  rattoon  20  to  25  tons  per  acre;  second  class  ground,  first 
crop  40  tons,  and  rattoons,  considered  inferior,  ranging  from  12  to  15 
tons.  The  same  gentleman  also  says  that  the  best  varieties  are  Salan- 
gore  and  Olaheiti. 

Mr.  Marr  states  that  they  extracted  in  sugar  a small  fraction  above 
10  per  cent  of  the  weight  of  the  cane  worked.  Mr.  Finlay  says  their 
I sugar  last  year  equaled  9.04  per  cent  of  the  weight  of  the  cane;  and 
I for  the  two  years  preceding  last  year  8.7  and  9.25  per  cent,  respec- 
' tively. 

HON.  GEORGE  I.  FINLAY’S  ESTIMATE  OF  THE  COST  OF  MAKING  SUGAR.  • 

Mr.  Finlay  says  that  it  will  cost  him  15  cents  per  hundredweight. 
United  States  money,  to  transport  his  sugar  from  the  mill  and  place 
it  aboard  ship.  The  mill  is  3 miles  from  the  railroad,  and  the  station 
is  about  16  miles  from  the  seaport.  It  costs  him  15  cents  x>er  hun- 
dredweight to  ship  his  sugar  from  the  seaport  to  Uew  York.  If 
I shipped  in  bags  it  costs  2 cents  more  than  if  shipped  in  hogsheads. 
It  costs  him  $1.74,  United  States  money,  to  produce  a hundredweight 
of  sugar,  including  cost  of  cane.  He  figures  the  expense  for  deliver- 
ing the  cane  to  the  mill  at  2.72  cents  per  hundredweight  of  sugar,  in 
! gold.  This  would  make  a hundredweight  of  sugar  cost  him  at  New 
I York  $2.0672,  exclusive  of  import  duty. 

In  the  case  of  this  factory,  field  hands  are  boarded.  The  books 
show  that  it  costs  12  cents,  Spanish,  per  day  for  each  man.  The 
object  in  furnishing  the  meals  is  to  give  the  hands  more  nutritious 
food  than  they  would  otherwise  get,  with  a view  to  getting  better 
labor.  This  cost  of  living  is  considered  higher  than  the  average 

i throughout  the  island. 

The  following  statement  and  estimates  are  based  upon  data  from 
I the  books  of  Mr.  George  I.  Finlay,  British  vice-consul  at  San  Juan, 

I also  the  principal  owner  of  a large  sugar  estate  and  mill  situated  near 
I Carolina,  Porto  Rico. 

I All  cane  is  raised  by  this  concern  on  their  own  and  rented  land. 

;;  The  estimate  for  the  cost  of  the  manufacture  of  a ton  of  sugar  is  a 
; little  higher  than  that  of  the  concern  at  Canovanas  managed  by  Mr. 
Marr,  because  the  items  of  repairs  and  taxes  include  the  cost  of 
repairs  and  the  taxes  on  the  plantation  and  tramways  which  run  out 
to  the  fields,  as  well  as  on  the  plant  proper.  But  this  difference  will 
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not  appear  in  the  estimate  of  the  total  cost  of  making  a ton  of  sugar. 
The  statement  of  cost  of  maniifaeture  is  as  follows : 


The  cost  in  Spanish  money  of  making  100  pounds  of  sugar. 

Labor  in  works 

Fuel 

Bags ... 

Repairs 

Repairing  railroad 

Repairing  works,  carts,  etc 

Care  of  700  head  of  cattle 

Taxes  on  mill  and  farm 


$0. 1772  I 
.0876'I 
.1006  ! 
.1600  I 

.0366 
.0922  ' 
.0818  I 
.1100  i 


General  miscellaneous  expenses,  salaries,  etc.,  not  including  interest  on 

investment . . 4415 

Expenses  on  manufactured  sugar,  such  as  weighing,  delivering  to  port, 
etc .1533 


Total 1.4402 

The  total  cost  of  making  1 ton  of  sugar  at  the  rate  of  11.44  per 
hundredweight  is  $31.68,  Spanish.  This  in  United  States  money 
would  he  $19.  The  cost  of  producing  a crop  of  cane  is  estimated  to 
he  $1.45,  Spanish,  per  hundredweight  of  sugar,  which  would  he  $31.90, 
Spanish,  per  ton  of  sugar,  or  $19.14  in  United  States  money. 

The  cost  of  harvesting  is  put  at  $30  per  thousand  quintals  (100,000 
pounds  or  50  tons)  of  cane,  or  60  cents  per  ton.  Estimating  the 
amount  of  cane  necessary  to  make  a ton  of  sugar  as  10  tons,  the  item 
of  harvesting  and  delivering  is  60  cents  multiplied  hy  10,  or  $6 
(Spanish),  which  equals  $3.60  United  States  money. 

Bringing  together  the  cost  of  these  various  operations  in  their  nat- 


ural order,  we  have  the  following : 

Cost  of  producing  cane  for  1 ton  of  sugar $31. 90 

Cost  of  harvesting  cane  for  1 ton  of  sugar 6. 00 

Factory  cost  of  producing  1 ton  of  sugar 31. 68 


Total  cost  of  production,  per  ton,  in  Spanish  money 69. 58 

Total  cost  of  same,  reduced  to  United  States  money 41.75 


As  the  ton  here  used  contains  2,204  pounds,  the  cost  per  hundred- 
weight is  $3.16,  Spanish,  or  $1.89  United  States  money. 

By  adding  $3.30  for  cost  of  transportation  to  Uew  York,  which  is 
the  same  as  that  given  by  Mr.  Marr,  we  have  $45.05,  United  States 
money,  as  the  cost  of  a ton  of  Porto  Rican  sugar  laid  down  in  New 
York  (exclusive  of  import  duty),  which  is  $2,044  per  hundredweight, 
or  2.044  cents  per  pound. 

Adding  to  this  cost  per  pound  the  import  duty  of  1.68  cents,  we 
have  3.724  cents  per  pound.  That  is  to  say,  the  sugar  producer  of 
Porto  Rico  can  place  his  product  in  New  York  for  a slight  fraction 
over  2 cents  per  pound,  or  a little  less  than  3f  cents  including  the 
import  duty.  In  the  case  of  this  factorjq  nothing  was  allowed  for 
sinking  fund  or  interest  on  the  money  invested  in  plant,  or  insurance 
on  sugar  in  transit,  in  estimating  the  cost  of  production.  This  with 
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the  profits  is  represented  by  the  margin  between  cost  and  actual  sell- 
ing price,  as  shown  in  the  table  on  page  125. 

As  near  as  I could  ascertain  values  of  investments,  I estimated  this 
margin  roughly,  and  in  the  case  of  the  Canovanas  factory  it  was  6.5 
per  cent;  in  that  of  the  Carolina  factory  it  was  4.5  per  cent  on  the 
investment. 

The  following  shows  the  daily  wages  paid  in  the  Carolina  factory : 

Boys,  from  15  to  30  cents,  Spanish,  or  9 to  18  cents  United  States 
money.  Men,  from  35  to  75  cents,  Spanish,  or  21  to  45  cents  United 
States  money.  Bosses,  about  II,  Spanish,  or  60  cents  United  States 
money.  The  average  wages  per  day  for  men  is  about  50  cents,  Span- 
ish, or  30  cents  United  States  money. 

Mr.  Marr’s  statement  follows.  The  estimates  were  taken  from  the 
books  of  the  Canovanas  factory: 

MR.  W.  S.  mark’s  estimate  OF  THE  COST  OF  MAKING  SUGAR. 

In  making  up  this  table  I have  used  the  ton  of  2,204  pounds,  and  reduced  all 
values  to  United  States  money. 

The  actual  factory  cost  of  making  a ton  of  sugar,  as  shown  by  the  books  for  a 
series  of  years,  is  $16. 

Our  cane  costs  us  on  estimation  as  follows:  We  give  the  planter  in  sugar  5 per 
cent  of  the  crude  weight  of  the  cane  he  brings  us,  which  would  be  110  pounds  of 
sugar  per  ton.  We  give  him  our  check  for  this  amount  at  the  market  price 
according  to  quotations,  less  20  cents  in  gold  on  each  ton  of  cane.  Our  cane  costs 
us  at  the  present  prevailing  prices  $1.92  per  ton,  and  since  our  average  extraction 
of  sugar  is  10  per  cent  of  the  cane  worked,  the  cane  required  to  make  a ton  of 
sugar  is  10  tons,  and  10  multiplied  by  $1.92  equals  $19.20. 

. It  costs  us  to  cargo  our  sugar  as  follows:  Factory  to  Carolina,  4 miles,  12  cents 
per  ton;  from  Carolina  to  San  Juan,  16  miles,  53  cents  per  ton,  cargo  on  board  31 
cents  per  ton,  making  the  total  cost  per  ton  96  cents. 

It  costs  us  to  ship  sugar  to  New  York  as  follows:  By  sail  (in  sacks)  12.5  cents 
per  hundredweight;  by  steam  (in  sacks)  15  cents;  by  sail  (in  hogsheads)  15.5  cents 
per  hundredweight;  by  steam  (in  hogsheads)  17.5  cents  per  hundredweight.  Then 
supposing  the  product  to  be  shipped  by  steam  in  sacks,  we  have  cost  of  transpor- 
tation to  New  York  per  ton  $3.30.  Now,  bringing  together  in  their  natural  order 


all  these  items  of  cost,  we  have  the  following: 

Cost  of  cane $19. 20 

Cost  of  manufacture 16.00 

Cost  of  placing  on  shipboard 96 

Cost  of  transportation  to  New  York 3. 30 


Total  cost  of  a ton  of  Porto  Rican  sugar  laid  down  in  New  York 39. 46 


The  foregoing  includes  all  the  items  of  cost  except  that  of  insurance  on  the 
cargo  in  transit.  The  import  duty  is  not  included. 

According  to  the  preceding  statement,  the  cost  of  producing  this 
sugar  and  transporting  the  same  to  our  markets  is  a fraction  less  than 
2 cents  per  pound,  or,  to  be  exact,  1.82;  the  fraction  less  doubtless 
much  more  than  covers  the  insurance. 

This  sugar  usually  arrives  as  refining  sugar  polarizing  95  to  96 
degrees,  and  must  pay  duty,  which  on  sugars  of  this  class  is  11.68 
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per  hundredweight,  or  1.68  cents  iier  iDOund,  so  that  the  actual  cost 
of  this  sugar  in  our  markets,  including  the  import  duty  (disregarding 
the  item  of  insurance  mentioned  above),  is  3.5  cents  per  pound. 

The  difference  of  over  15  per  ton  between  the  cost  of  production  at 
the  Canovanas  factory  and  at  the  Carolina  factory  results  largely 
from  the  difference  in  the  amount  of  sugar  secured  from  the  cane,  a 
difference  in  favor  of  the  former  factoiy  equal  to  about  1 per  cent  of 
the  weight  of  the  cane,  or  220  pounds  per  10  tons  of  cane  (the  amount 
required  to  produce  a ton  of  sugar  at  the  Canovanas  factory).  This 
difference  in  product  at  $35.20  per  ton,  its  actual  cost  at  the  Canovanas 
factory,  is  worth  $3.52. 

I wish  to  state  that  while  it  was  my  privilege  to  examine  into  the 
workings  of  a great  many  sugar  factories,  in  statements  touching  the 
sugar  industry  of  Porto  Rico  I have  referred  more  particularly  to 
Mr.  W.  S.  Marr  and  Hon.  George  I.  Finlay  for  two  reasons:  First, 
these  managers  have  complete  data  covering  all  the  workings  of  their 
establishments,  which  are  equipped  in  such  a way  as  to  show  up  the 
resources  of  the  sugar  industry  of  the  island  when  working  under  its 
best  condition;  second,  through  the  courtesy  of  these  gentlemen,  I 
was  allowed  to  gather  from  their  books  and  experience  every  item  of 
information  desired,  so  that  the  statements  given  concerning  them 
and  their  works  are  based  on  the  actual  facts. 

I wish  here  to  express  mj^  obligation  to  these  two  gentlemen  for  the 
courtesy  extended  in  aiding  in  every  way  possible  to  facilitate  my 
work,  not  only  with  reference  to  the  sugar  industry,  but  with  refer- 
ence to  the  various  resources  of  the  island,  with  which  they  are  well 
acquainted. 

BY-PRODUCTS. 

There  are  no  by-products  to  speak  of  incident  to  the  manufacture 
of  sugar  from  cane.  Nearly  all  the  factories  of  the  island  work  up 
their  waste  molasses  into  rum.  It  takes  about  2^  gallons  of  molasses 
to  make  a gallon  of  rum,  according  to  the  statement  of  Mr.  Marr. 
Factories  are  able  to  sell  this  rum  for  about  38  cents  a gallon,  accord- 
ing to  the  statement  of  Mr.  Finlay.  If  a factory  does  not  make  rum, 
it  sells  its  molasses  to  some  factory  that  does  for  about  5 cents  a gal- 
lon. This  rum  has  a local  market  as  a native  drink;  it  is  also  used 
in  the  manufacture  of  bay  rum  of  certain  quality,  and  in  compound- 
ing other  drinks,  like  poor  gin  and  whisky.  The  ‘‘  megass,”  or  refuse 
of  the  cane  stalks  after  the  juice  has  been  squeezed  out,  might  be 
called  a by-product,  because  it  is  used  for  fuel.  The  fuel  used  in 
these  factories  is  composed  almost  entirely  of  this  megass,  very  little 
wood  or  coal  being  used;  in  a great  many  factories  the  megass  is 
entirely  sufficient.  In  some  cases  it  has  to  be  dried  in  the  sun,  which 
makes  it  more  expensive.  In  other  cases  factories  have  special  appli- 
ances for  drying  it,  and  are  enabled  to  use  it  soon  after  it  leaves  the 
crusher.  When  it  is  considered  that  these  factories  would  have  to  be 
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at  some  expense  to  dispose  of  this  waste  if  they  did  not  burn  it  in 
their  furnaces,  it  can  be  seen  what  an  admirable  arrangement  this  is. 
I asked  several  factory  men  if  they  would  not  prefer  coal,  and  they 
claimed  that  they  would  prefer  the  megass  as  fuel  for  the  factory.  I 
asked  Mr.  Marr  how  cheap  coal  would  have  to  be  before  he  would  use 
it  instead  of  megass,  and  he  said  that  he  would  not  use  it  at  all  if 
he  had  the  megass.  I asked  Mr.  Finlay  the  same  question,  and  he 
said  that  the  coal  would  have  to  be  cheap  enough  to  make  it  desirable 
to  haul  the  megass  back  on  the  land  for  manure  rather  than  use  it  for 
fuel.  These  statements  show  that  the  fuel  problem  is  not  difficult  in 
these  tropical  islands.  I have  noticed  in  some  of  the  write-ups  of  the 
sugar  industry  in  the  Hawaiian  Islands,  the  Philippines,  and  Cuba 
that  the  fuel  problem  will  always  stand  in  the  way.  It  seems  to  me, 
on  the  contrary,  that  they  are  greatly  favored  in  this  respect.  The 
amount  of  megass  produced  is  about  30  per  cent  in  weight  of  the  cane 
worked. 

As  stated  before,  the  factory  managed  b}^  Mr.  Marr  was  the  only 
one  that  had  definite  chemical  analytical  data  regarding  its  work.  He 
says  that  the  sugar  in  the  cane  equals  about  15  per  cent  of  the  origi- 
nal weight  of  the  cane,  with  a purity  coefficient  of  about  86.  From 
the  15  per  cent  2j-  per  cent  must  be  deducted  as  the  part  remaining  in 
the  megass  and  an  equal  amount  as  the  part  remaining  in  the  molasses, 
leaving  10  per  cent,  or  a slight  fraction  over,  as  the  sugar  actually 
secured,  or  an  amount  equal  to  one-tenth  of  the  original  weight  of  the 
cane.  The  molasses  contains  from  38  to  40  per  cent  of  cane  sugar 
and  from  26  to  30  per  cent  of  glucose. 

MARKET  PRICE  OF  SUGAR. 


The  following  statement  represents  the  average  market  price  of 
sugar  at  New  York  in  United  States  money  (shipper  paying  freight) 
for  a series  of  months,  as  taken  from  the  books  of  a commission  house 
in  Porto  Rico : 


(1)  Centrifugal  (polarization,  95  to  96  degrees): 
Selling  price — 

Per  pound 

Per  hundredweight 

Per  ton 

Tariff  per  hundredweight 

Selling  price,  duty  paid — 

Per  hundredweight 

Per  ton. 

(2)  Muscovado  (polarization,  89  degrees): 
Selling  price — 

Per  pound  

Per  hundredweight 

Per  ton... 

Tariff  per  hundredweight 

Selling  price,  duty  paid — 

Per  hundredweight 

Per  ton 


$0. 025625 
2.563 
56.39 
1.68 

4. 243 
93. 346 


. 02375 
2.375 
52.25 
1.44 

3.811 
83. 875 
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(3)  Molasses  sugar  (polarization,  89  degrees) : 


Selling  price — 

Per  pound 02125 

Per  hundredweight 2. 125 

Per  ton 46.75 


NEEDS  OF  THE  ISLAND. 

Having  given  a brief  acconnt  of  the  conditions,  resources,  and 
present  status  of  the  sugar  industry  in  Porto  Rico,  I will  offer  some 
brief  suggestions  through  which  better  conditions  may  prevail  in  the 
industries  of  the  island,  placing  them  on  a more  flourishing  basis. 

. ROADS  AND  METHODS  OF  TRAVEL. 

One  of  the  most  immediate  demands  of  the  island  is  good  roads 
and  some  good  system  of  keeping  them  in  order  after  they  are  made. 
The  island  being  mountainous  and  having  a great  many  streams  and 
a heavy  rainfall  in  most  sections,  the  roads,  especially  for  carrying 
heavy  loads,  become  almost  impassable.  The  military  roads  are  all 
right.  IVhat  we  need  is  better  roads  connecting  with  these.  At  the 
present  time  public  roads  are  simply  trails,  which  seem  to  exist  by  a 
sort  of  sufferance.  You  can  travel  but  a little  distance  on  any  public 
road  until  you  encounter  a fence,  a section  of  which  must  be  removed 
before  you  can  continue.  Then  these  roads  are  crooked,  irregular, 
narrow,  and  laid  out  apparently  without  any  system.  Deep  gullies, 
cuts,  ruts,  and  everything  that  tends  to  make  a road  bad  are  the 
rule.  There  seems  to  be  no  system  of  repairing  at  any  time.  Now, 
in  a country  where  so  much  of  their  produce  must  be  carted  around, 
the  heavier  the  loads  the  more  economically  moved,  it  would  seem 
that  the  most  desirable  thing  would  be  good  roads.  So  I place  it 
first  and  most  important  among  the  needs  of  this  island. 

After  good  roads,  the  next  thing  will  be  a quicker  and  better 
means  of  travel.  Oxen  are  all  right  to  a certain  extent,  and  they 
will  always  have  to  be  used.  The  fields  will  always  be  difficult  of 
access,  the  ground  wet  and  soft,  and  it  takes  the  ox  to  feel  his  way 
along  and  take  his  time  to  bring  the  load  after  him.  I think,  also, 
that  the  ox  could  be  used  much  more  effectively  if  he  could  propel 
his  load  differently.  But  for  the  transferring  of  heavy  loads  on  good 
roads,  where  speed  is  desired,  it  seems  to  me  they  will  have  to  resort 
to  the  mule  or  draft  horse.  The  horses  they  have  there  now  are 
simplj^  small  ponies,  which  are  used  entirely  for  riding. 

ROTATION  OF  CROPS. 

At  the  present  time  Porto  Rico  has  been  growing  cane  on  the  same 
land  year  after  j^ear  for  a century  or  more.  Another  one  of  the  great 
needs  of  the  island  is  a system  of  rotation  of  crops.  The  land  is  pro- 
ductive, the  climate  seems  right  for  producing  a great  many  things 
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that  would  be  profitable,  and  it  is  certain  that  experimentation  would 
show  that  many  plants  could  be  added  to  the  very  short  list  of  those 
cultivated  at  present,  so  that  rotation  of  crops  would  be  entirely 
feasible.  At  the  present  time  they  are  especially  in  need  of  forage 
plants. 

V MODERN  METHODS  AND  MACHINERY. 

Modern  methods  and  machinery  of  all  kinds  are  lacking  and  are, 
therefore,  greatly  needed.  Skilled  work  performed  there  seems  to  be 
very  slowly  and  very  poorly  done ; in  fact,  this  applies  to  every  kind 
of  labor  performed.  The  agriculture  of  the  island  is  certainly  per- 
formed with  a verj^  limited  schedule  of  implements. 

WAGES. 

Labor,  to  be  good  and  effective,  must  be  well-paid  labor.  About 
30  cents  a day  (gold)  is  the  average  wages  paid  to  the  workingman. 
Upon  this  he  must  feed  and  clothe  himself  and  family.  We  certainly 
can  never  make  any  progress  with  public  schools  or  general  education 
where  people  are  compelled  to  subsist  on  such  wages.  We  can  not 
expect  a very  high  degree  of  intelligence  among  the  common  people. 
These  wages  are  certainly  incompatible  with  the  American  theory, 
and  in  some  way  a material  increase  in  wages  should  be  brought 
about.  This  must  be  the  basis  of  better  conditions  in  everything 
else.  The  wages  must  improve  before  we  can  have  a cheerful  and 
comfortable  home  life  or  intelligent  citizenship,  which  are  desirable 
and  necessary  as  the  basis  of  future  self-government. 

FOOD  RATIONS. 

A better  food  ration  is  certainly  one  of  the  crying  needs  of  the 
island.  It  is  so  intimately  connected  with  the  subject  of  wages  that 
it  seems  hardly  more  than  necessary  to  mention  it  here,  because  an 
opportunity  must  be  given  to  anyone  before  he  can  improve  his  daily 
food  rations.  Both  of  these  questions  are  so  intimately  related  to  the 
industries  of  the  island  that  I feel  like  emphasizing  them  in  the  list 
of  needs.  As  has  already  been  stated,  over  half  of  the  people  of 
Porto  Rico  live  on  less  than  5 cents  a day,  and  there  is  a large  number 
who  live  on  less  than  3 cents  a day.  The  necessity  of  improvement 
in  this  respect  is  apparent  to  everyone. 

EDUCATION. 

Again,  the  industrial  problems  of  Porto  Rico  can  never  be  solved 
until  there  shall  have  been  a revolution  in  respect  to  education.  The 
educational  system  of  the  island  amounts  to  very  little.  About  10  per 
cent  of  the  children  attend  public  schools.  There  are  two  or  three 
colleges,  and  they  bear  considerable  resemblance  to  the  system  of  public 
schools. 

There  ought  to  be  a more  detailed  system  devised  for  labor  and 
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manual  training.  Agricultural  colleges  and  experiment  stations  would 
do  very  effective  work  in  the  island.  Attention  should  be  given 
especially  to  that  kind  of  education  that  has  to  do  with  the  training 
of  the  mind  and  hand  together.  All  of  this  must  necessarily  precede 
the  industrial  development  of  the  island  to  that  high  degree  to  which 
its  fertility,  climate,  and  natural  resources  entitle  it. 

FRUIT  CULTURE. 

Porto  Rico  can  produce  any  of  the  tropical  or  semitropical  fruits, 
and  has  a large  list  of  them  already.  They  grow  wild  and  apparently 
as  free  as  the  air  to  any  who  see  fit  to  gather  them. 

In  California,  where  oranges  are  an  item  of  industrial  and  com- 
mercial interest,  orange  culture  is  an  intricate  work,  and  it  requires  a 
great  deal  of  labor  and  expense  to  produce  a crop.  The  crop  of  oranges 
that  grows  in  Porto  Rico  receives  no  attention  whatever.  The  trees 
are  not  really  planted  in  orchards;  they  grow  here  and  there,  appar- 
ently by  permission,  in  the  hedges,  on  the  sides  of  the  hills,  and  on 
abandoned  lands,  absolutely  without  care  or  attention.  ISTow,  the 
question  arises.  What  might  not  Porto  Rico  do,  provided  proper  atten- 
tion and  care  were  given  to  culture  and  selection  of  varieties,  with 
proximity  to  our  shores  and  with  water  transportation?  She  might 
enter  the  field  as  a producer  for  our  markets,  or  in  fact  for  any  other 
market.  The  same  is  true  with  reference  to  her  cocoanuts,  guavas, 
bananas,  and  many  other  fruits  that  might  be  mentioned. 

Development  of  the  fruit  industry  would  improve  conditions  gen- 
erally in  the  island.  It  would  yield  a healthful,  strengthening,  inex- 
pensive element  of  food,  which  is  very  desirable  in  a well-balanced 
ration  for  laborers  as  well  as  for  others. 

MONEY. 

Porto  Rico  needs  a better  money.  What  they  have  is  very  unstable, 
and  its  fiuctuations  in  value  create  endless  confusion.  This  is  espe- 
cially the  case  now  that  Americans  and  foreigners  are  engaging  in 
business  there.  Certainly  a good  financial  system  is  fundamental  to 
a successful  industrial  system. 

CENTRAL  FACTORIES. 

One  of  the  greatest  needs  of  the  island  in  connection  with  the  sugar 
industry  is  a system  of  central  sugar  factories.  At  present,  if  a man 
has  a body  of  ground  that  happens  to  be  good  sugar-cane  ground,  in 
order  that  he  may  realize  from  the  productiveness  of  it,  he  makes  a 
sort  of  sugar  plant,  be  it  ever  so  small,  inefficient,  or  obsolete  in  its 
methods  and  machinery.  A system  should  be  devised  that  will  appeal 
to  all  these  small  producers  in  a business  way.  That  it  will  be  more 
profitable  and  better  in  every  way  to  have  one  large  central  factoiy, 
with  modern  machinery  and  methods,  where  sugar  can  be  produced 
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f more  cheaply  and  of  a higher  grade,  ought  to  he  apparent  to  all  con- 
!{  cerned.  This  can  be  accomplished  by  cooperation,  or  by  the  system 
ji  used  by  Mr.  Mari*  of  buying  the  cane  and  paying  for  it  in  sugar.  The 
i principal  advantage  of  such  a system  lies  in  the  economies  which  nat- 
i urally  result  from  manufacturing,  handling,  and  selling  the  product 
I in  large  quantities. 

I MARKETS. 

j It  is  a plain  matter  of  fact  that  the  island  is  reduced  to  the  extremity 
il  of  depending  upon  the  United  States  for  a market  for  her  products. 

I Formerly  Spain  afforded  a market,  but  it  is  claimed  by  the  Porto 
I Ricans  that  it  has  been  lost,  and  that  their  only  outlet  is  in  the  direc- 
I tion  of  the  States.  This  being  the  case,  all  favors  shown  the  island 
I by  our  people  and  Government  in  the  way  of  lower  duties  and  cheaper 
transportation  of  her  products  will  add  to  the  profits  of  the  island’s 
industries.  It  is  only  fair  to  state  that  at  present  the  industries  of 
I Porto  Rico  are  in  a very  depressed  state. 

EXPERIMENT  STATIONS. 

When  we  consider  the  present  limited  resources  of  the  island,  and 
at  the  same  time  its  agricultural  possibilities,  the  necessity  for  an 
experiment  station  suggests  itself  very  forcibly  as  a practical  method 
for  quickly  increasing  these  resources  and  at  the  same  time  introduc- 
ing better  agricultural  methods.  This  is  another  important  need  of 
the  island. 

II.  Doc.  2(57- 


9 


REPORT  or  THE  CHEMIST, 

H.  W.  Wiley. 

I 

; LETTER  OF  SUBMITTAL. 

t 

* U.  S.  Department  of  Agriculture, 

Division  of  Chemistry, 

I Washington,  D.  C.,  February  25,  1899. 

Sir:  I beg  to  transmit  herewith  the  manuscript  of  my  report  on  the  distribution 
i of  beet  seed  during  the  season  of  1898,  and  on  the  analyses  of  the  samples  of  sugar 
j beets  received  by  this  laboratory. 

! Respectfully,  H.  W.  Wiley, 

I Chief  of  the  Division  of  Chemistry. 

: Hon.  James  Wilson, 

Secretary  of  Agriculture. 


I Distribution  of  Sugar-Beet  Seed  for  Cultural  Experiments, 

, Season  of  1898. 

i 

I In  order  that  the  results  of  American  farmers’  attempts  to  grow 
sugar  beets  of  high  sugar  content  might  not  be  lessened  in  value 

ii  because  of  the  use  of  inferior  seed,  the  Department  of  Agriculture 
! made  extensive  importation  of  sugar-beet  seed  of  the  highest  grade, 
j Of  the  total  quantity  of  34,436  pounds  of  seed  imported,  about  one- 
|i  half  was  of  a variety  known  as  Kleinwanzlebener  and  grown  b}^ 
t Dippe  Brothers,  near  Quedlinburg,  German}^  The  remainder  was 
i grown  by  Yilmorin,  Andrieux  & Co.,  of  Paris,  the  greater  part  being 
I of  the  variety  which  is  designated  by  the  growers  as  Yilmorin’s  White 
! Improved.  Both  of  these  varieties  are  extensively  used  by  European 

sugar-beet  growers  and  possess  a well-established  reputation  for  gen- 
eral excellence.  In  addition,  small  quantities  of  high-grade  seeds  of 
various  varieties  were  imported  for  special  experiments. 

The  exact  quantities  of  seed  purchased  and  the  prices  paid  were 
as  follows : 


Quantity. 

Cost. 

Sugar-beet  seed  grown  by  Dippe  Brothers: 

Kleinwanzlebener 

Pounds. 

17,820 

16,464 

28 

84 

40 

$1,484.96 

1,342.74 

3.64 

10.92 

4.50 

Sugar-beet  see^rown  by  Vilmorin,  Andrieux  & Co.: 

Vilmorin’s  White  Improved 

Vilmorin’s  French  Very  Rich 

Vilmorin’s  Kleinwanzlebener. 

Various  French  and  Russian  varieties 

Total 

34,436 

2,846.76 
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Of  the  seed  thus  obtained,  20,543  pounds  were  forwarded  to  the 
experiment  stations  of  the  various  States  for  distribution.  The  quan- 
tities furnished  to  each  station  are  shown  in  the  following  table: 


Sugar-beet  seed  furnished  to  the  agricultural  experiment  stations  for  the  experi- 
ments of  the  season  of  1898. 


Name  of  station. 

Variety  of  seed. 

1 

Variety  of  seed. 

Dippe's 

Klein- 

wanzle- 

bener. 

Vilmo- 

rin's 

White 

Im- 

proved. 

Name  of  station. 

Dippe’s 

Klein- 

wanzle- 

bener. 

Vilmo- 

rm’s 

White 

Im- 

proved. 

Pounds. 

Pounds. 

Pounds. 

Pounds. 

Alabama,  Auburn 

6 

6 

Nevada. 

110 

100 

Alabama,  Uniontown 

8 

6 

New  Jersey  

50 

50 

Arizona.. 

220 

220 

N e w Mexico 

110 

100 

Arkansas 

1 

New  York 

990 

678 

California 

12 

12 

North  Carolina 

250 

Colorado 

330 

224 

Ohio  

650 

560 

(For  Denver  Chamber 

Oklahoma 

330 

200 

of  Commerce)  

350 

672 

Oregon 

550 

Georgia 

52 

54 

Pennsylvania 

880 

1,122 

Idaho  _ 

202 

200 

South  Carolina 

220  ; 

Illinois - 

630 

336 

South  Dakota  

550 

25 

Indiana  i 

1,010 

1,000 

Texas.. 

32  ' 

Iowa  

550 

1,048 

Utah 

220  i 

Kansas 

330 

336 

Vermont 

110 

j 200 

Kentucky 

220 

224 

Virginia 

96 

96 

Maryland 

150 

( 

Washington  

15 

Michigan 

440 

336 

West  Virginia  

110 

112 

Minnesota 

220 

300 

Wisconsin 

370 

262 

Mississippi 

6 

Wyoming 

110 

100 

440 

336 

Montana 

74 

75 

Total 

11,029 

9,514 

Nebraska 

275 

274 

Total,  both  varieties,  20,543  pounds. 

The  Department  used  every  means  possible  to  facilitate  the  distri- 
bution of  seed  by  the  experiment  stations.  The  necessary  printed 
matter  and  stationery  were  furnished  by  the  Department;  the  direct- 
ors of  the  stations  were  appointed  as  special  agents  of  the  Department, 
thus  permitting  them  to  use  the  franking  privilege  for  the  transmis- 
sion of  beet  seed  and  samples  of  beets  for  analysis  through  the  mails, 
and  for  conducting  the  necessary  correspondence  with  the  farmers 
cooperating  with  them. 

The  greater  part  of  the  remaining  quantity  of  13,893  pounds  was 
put  up  in  small  cloth  bags,  each  containing  a printed  slip  bearing  the 
name  of  the  variety  and  also  brief  directions  for  planting  and  culti- 
vating sugar  beets.  Each  package  contained  from  16  to  18  ounces  of 
seed.  These  packages  Avere  for  the  most  part  sent  directly  to  farm- 
ers in  response  to  requests  addressed  to  the  Department  or  in  response 
to  requests  received  through  members  of  Congress.  Usually  but  one 
package  of  each  variety  was  sent  to  each  applicant.  Larger  quanti- 
ties were  furnished  in  some  cases  where  persons,  corporations,  or 
societies  desired  to  make  systematic  experiments  with  large  areas  of 
land  under  their  immediate  direction. 

In  addition  to  the  seed  purchased,  small  quantities  of  seed  were 
distributed  which  were  donated  to  the  Department  by  various  growers, 
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including  220  pounds  donated  by  Mr.  Adolph  Strandes,  the  proprietor 
of  an  extensive  beet-seed  farm  near  Cothen,  Germany. 

In  all,  seeds  were  distributed  to  about  7,000  persons.  To  each  one 
of  these  was  also  sent  a copy  of  Farmers’  Bulletin  No.  52,  which  con- 
tains full  directions  for  planting,  cultivating,  and  harvesting  the 
beets.  To  each  one  of  these  f)e^‘sons  was  also  sent  a set  of  blanks 
with  full  detailed  instructions  for  taking  samples  and  transmitting 
them  to  the  Department  for  analysis,  franks  being  furnished  for  that 
purpose.  Pieces  of  oiled  paper  were  sent  also,  with  which  each  beet 
was  to  be  wrapped,  so  as  to  lose  as  little  as  possible  of  its  moisture 
during  its  transit  through  the  mails.  Every  facility  was  afforded  the 
farmers  for  securing  samples  of  the  beets  grown  and  for  having 
il  them  analyzed. 

Responses  were  received  from  about  2,000  of  the  farmers  to  whom 
i'  beet  seed  was  sent.  About  300  of  these  reported  total  failure  of  their 
; crops,  or  sent  defective  samples  useless  for  analysis. 

The  total  number  of  samples  analyzed  was  1,713.  It  is  thus  seen 
I that  24  per  cent  of  the  persons  who  received  beet  seed  sent  samples  in 
fit  condition  for  analysis. 

SUGAR-BEET  AREAS  IN  THE  UNITED  STATES. 

‘ Since  a great  deal  of  misunderstanding  has  arisen  in  many  quarters 
in  regard  to  the  area  in  the  United  States  suitable  to  sugar-beet  cul- 
ture, a few  additional  words  of  explanation  may  be  necessary. 

The  map  published  in  Special  Report  No.  396,  as  has  been  stated 
in  other  bulletins,  represents  the  probable  area  on  or  near  which  suc- 
cessful sugar-beet  culture  can  be  followed.  • It  includes  the  whole  of 
the  country  which  is  bounded  by  the  isotherms  of  71  degrees  on  the 
south  and  69  degrees  on  the  north.  The  belt  of  country  thus  bounded, 
as  is  seen  by  an  inspection  of  that  map,  is  of  varying  width.  Included 
in  this  belt  would  naturally  be  areas  of  all  kinds,  forest,  streams, 
small  lakes,  mountain,  cleared,  and  level  land.  Evidently  only  a 
small  portion  of  the  area  so  mapped  can  be  actually  cultivated  in 
beets,  and  the  rest  of  course  must  not  be  considered  in  this  connec- 
tion. Further  than  this,  the  map  shows  in  portions  of  the  country, 
by  the  extension  of  a shadod  line,  the  probable  extension  of  the  beet 
area  outside  of  the  central  belt.  The  reader,  therefore,  must  regard 
this  central  belt  as  only  the  beginning  of  the  point  of  investigation. 
Subsequent  experiment  must  determine  how  far  beyond  this  belt  the 
profitable  culture  of  beets  may  be  extended.  So  far  experience  has 
shown  that  south  of  the  bounding  area  of  the  isotherm  of  71  degrees 
for  the  months  of  June,  July,  and  August  the  cultivation  of  the  sugar 
beet  can  not  be  profitably  extended  very  far.  North  of  the  limit  of 
the  belt,  however,  the  extension  of  the  culture  of  the  beet  can  be 
pushed  just  as  far  as  the  climate  will  permit  the  ripening  of  the  crop 
and  the  harvesting  and  the  care  thereof  before  the  freezing  of  winter 
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sets  in.  Our  experience  in  this  country  has  shown  that  the  farther 
north,  other  things  being  equal,  beet  culture  is  practiced,  the  better  the 
quality  of  the  beets  produced.  This  is  due  to  the  fact  that  by  rea- 
son of  the  longer  days,  which  are  secured  by  going  farther  north,  the 
activity  of  the  chlorophyl  cells  of  the  beet  leaves,  in  which,  under  the 
influence  of  light  and  heat,  the  sugar  is  elaborated,  is  increased  and 
extended,  so  that  more  sugar  can  be  made  for  a given  leaf  surface 
than  farther  south.  In  addition  to  this,  the  low.er  temperature  seems 
to  favor  the  elaboration  and  accumulation  of  the  sugar.  Thus  the 
general  principle  may  be  enunciated  that  the  areas  of  successful  beet 
culture  will  extend  as  far  northward  as  the  climate  will  permit  the 
proper  ripening  and  harvesting  of  the  crop.  In  regard  to  the  south- 
ward extension  local  influences  would  also  play  a part,  but  in  general 
we  can  not  expect  success  in  beet  culture  very  far  south  of  the  iso- 
therm of  71  degrees  for  the  summer  months  of  June,  July,  and  August. 

Analyses  of  the  Samples  of  Sugar  Beets. 

The  total  number  of  samples  of  the  crop  of  1898  received  for  analy- 
sis, accompanied  with  proper  descriptions  so  that  all  the  data  could 
be  tabulated  according  to  the  rules  established,  was  1,713.  In  order 
to  save  space  the  data  are  not  given  individually,  but  by  States  and 
counties.  In  the  consideration  of  the  data  which  follow,  attention 
should  be  called  to  the  fact  that  in  many  cases  only  a single  sample 
was  received  from  a given  locality,  and  in  very  few  cases  has  the 
number  of  samples  been  sufficiently  large  to  justify  a flnal  decision  in 
regard  to  the  suitability  of  the  locality  for  beet  growth.  The  sugges- 
tions made  in  regard  to  the  study  of  such  analytical  data  in  a former 
report  (House  Document  No.  396)  should  be  considered  in  this  con- 
nection. 

It  was  the  purpose  to  have  supplemented  the  analyses  in  the  Depart- 
ment by  a study  of  the  data  obtained  in  the  agricultural  experiment 
stations  in  1898,  but  so  few  of  them  have  reported  the  results  of  their 
work  up  to  the  present  time  that  it  is  useless  to  attempt  a complete 
comparison.  Those  interested,  therefore,  in  the  data  of  any  particular 
State  should  address  the  director  of  the  agricultural  experiment  sta- 
tion of  the  State  for  information  on  the  subject. 

Following  are  the  analytical  data  obtained  in  this  laboratory, 
arranged  alphabetically  by  States  and  counties : 
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[ Tho  small  figures  following  flie  names  of  counties  in  the  table  indicate  the  location  of  the  counties  within  the  State.  For  instance,  cf  indicates  that  the  county 
is  in  the  northeastern  part  of  the  State;  ^ indicates  that  the  county  is  in  the  southern  part  of  the  State.] 

Minima. 

Purity 

coefficient. 
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>0  o’  00 

os 

GO 

CO 

COOSt^lOt- 

IN  T-J  O O 
t-iCCOt-CO 

51.9 

CO  CO 
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COb»t-t-GCb-GCt-b-l-b*t-i>.t-l-GC3Ci— 

Sugar  in 
the  beet. 

1 

Per  cent. 
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CO 
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the  beet. 

Per  cent. 
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10.0 

OS  O t-  O N 
--i?  Co’  O 

N 

O 

13.3 
16. 6 

16.6 

COCOGOOS(Ni-HOSGO'^i-ICOi-li-GOCOtOGOOI 

Weight. 

Ounces. 

24 

19 

15 

13 

1-  ^ OY  O N , 
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cc 

lO 

GO 

1 
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Averages. 

Purity 

coefficient. 
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of 

samples. 

^1-1 

CO 

(MN 

'<*1 

GO  OY  OY  OY  — 1 i-H  ^ OY  GO  OY  1-  O CO  GO  r-H  -H  t-H  GO 

County. 

Chambers  o 

Clarke  p 

Lauderdale  ti 

Marshall  6 

Boone  ti 

Hot  Spring  □ 

Marion  li 

Nevada  p 

Sevier  p 

Alameda  -o 

Ventura  9 

Arapahoe  □ 

Bent  p 

Boulder  b 

Conejos  p 

Costilla  p 

Delta  -□ 

Dolores  p 

Douglas  □ 

Elbert  o 

El  Paso  □ 

1 Garfield  ti  

Larimer  i 

Logan  cT 

Mesa-D 

Montezuma  p 

Montrose  -□ 

Morgan  cf 

Otero  p 

State. 

Alabama 

Averages,  etc 

Arkansas 

Averages,  etc 

California 

Averages,  etc 

Colorado 

Table  of  analyses  of  the  beets  examined  in  the  chemical  laboratory  of  the  United  States  Department  of  Agricnlture,  etc. — Continued. 

[The  small  figures  following  the  names  of  counties  in  the  table  indicate  the  location  of  the  counties  within  the  State.  For  instance,  cT  indicates  that  the  county 
is  in  the  northeastern  part  of  the  State;  i?  indicates  that  the  county  is  in  the  southern  part  of  the  State.] 
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Sugar  in 
the  beet. 

*^t-000'-i<«OOCO®-^'rHO 

§oicoi-4iLCoicovdeoccic6:c 

16.8 

CO  I-H  CO  CO  CO  CO  CO 

CO  00 cd  o t4  CO 

10.8 

— COCOOCOC-'«J<05QO'i<COOOiO 

cd  o -4  00  »d  03  id  t4  cd  o'  03  00  o’  03 

Weight. 

Ounces. 

22 

37 

26 

28 

54 

11 

61 

19 

20 
43 
33 

CO 

so 

03  ic  ^ t- 03 1- Q 
r-l  i-l  03  r-(  CO  CO  W 

t- 

CO 

Ht<03'i'0003u003'-Ht:'C005050505-iH 

t-H03C0030303COiOC00303hP03--^03 

Averages. 

Purity 

coefficient. 

i-H«0^t-t-05  05»005t-.UO 

r4c5N05-!ji'cooicoco--4<:d 

0O>>-aOt-.t-t'-OOQ0t-COt>- 

80.5 

t-03rHOO00  00 

cd  1-4  T-J  05  r4  14 
CO  t- IC  CO  »0  lO  CO 

00 

i-H03't*<05t-03OC0O'i<C0C003C0'i' 

i-4cdo5't4H4aDt4cdidocdodoiido3 

cot^cot-t-t-t-t-cocot-t-t-t-oo 

Sugar  in 
the  beet. 

'2co»occt-(M->ii?o»o;0'^ro 

Soii-4-4oioe4oicoooioi 

S 

12.6 

CO  CO  CO  CO  00  I-*  CO 
1 cd  t4  cd  t4  id  t4 

6.5 

iCK*<t^cOCOt^OO'*030HrCOt-03 
03  03  05dcdoo'i-4t4cd0-4oo’05  03 

T— 1 t-Hi-Hi-H  rH  ^ rH 

Weight. 

•QI»?00000000500t-it— 1 

0 

1 

O 

03  CO  03 CO 

1-1  I-H  03 1-1 03  03  I-H 

05 

03c0t^l0  030505  03t-05c0c005c0c0 
i-<rH03  03  03i-H,-H03COi-H030303  — 1-H 

Number 

of 

samples. 

C'i  t-H 

OO 

CO 

l-H  03 1-H  1-H  ^ CO  03 

i 

03-^03  03t-Hi003  05T-H03C01.'-t-H-i'CO 
03i-H 

County. 

Monroe  -o 

Niagara  -□ 

Oneida  □ 

Onondaga  □ 

Oswego  □ 

Rensselaer  □- 

St.  Lawrence  6 

Saratoga  d- 

Steuben  p 

Wayne  -o 

Yates  -o 



Asheti 

Craven  □- 

Halifax  d 

Jones  □- 

Rowan  -□ 

Vance  i 

Warren  cf 

1 

Ashland  6 

Ashtabula  d 

Athens  q, 

Auglaize  -□ 

Belmont  d- 

Brown  p 

Champaign -D 

Clark  -□ 

Clinton  p 

Columbiana  d 

Coshocton  □ 

Crawford  6 

Cuyahoga  d 

Darke  -d 

Defiance  P 

i 

1 

i 

1 Is 

1 

1 • 

1 • 

1 * 

1 1 

1 1 

1 1 

1 1 

1 1 

1 • 

1 t 

1 ( 

• 1 

1 1 

1 J 

* 

t 1 

1 1 

1 * 

1 1 

1 * 

1 • 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 * 

1 • 

1 

1 1 

1 1 

' C 

03 

tiC 


> 


.c 

O 
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lCi-HOOCOlftOOCO<OI>-«Or-<C«aOiC'?5«00«OOOt'«0>OXi'^JCU»OCO'i<iOOi:OCOO»0'^«0'<dH0001>»«OCC«OOOCCCOO 

^oaDa5o6Hico»o«Oi-Heoo5oji6i^aj«6Gdo5cio6Qdi:o«pc6cii»'^oQr-^t-Iii5<s5»oot-^c6icH^05ioc5o;'!iJw 

58.0 

a0a0OOl>-O-^«0»C«0OC0OiC'^U5C0r-MMO0001O»C»0«0C0lC«0rH05'^T— irOOlOOSOOSCOCOcOOSOlO'^iM-^iM 
oo^c<i^"o5^ast'^oDOGOl>^t'^oio5^co^odo^l:oo^^^cl6ooioo^>^co^'^^oodooo^cj^oo6ocooool>^«o^o 

6.0 

C;ON^00^^C0O^^T-H^t-C0050SMg^«^«005OiCOj^00Me0a>MO^^i:0O^^^g^C0^i:->£5;^N»g5 

«o 

»fiiCO0OO5lCi— IC0503>.0005t'-(M<MC0«0'>!#<t'-05rHi:0t-.rHO»OC00505<MldMC0«^OlCC00505C000»OlCf0C0  00  00<M00J>* 

■<j5l0C0G0c6c0'^0:r4WrHl>^l>^05cdcj'^<Nic0C0GC0d0ciOC0c6»«C5C»T-HCDT-5'^U5O«DCC05t4QO>0  0:'^0505<:Di-'<Ni 
t-.oob-J>‘aoaocoi-cocx)Ost-t'-t-GO»caooococot-t-oocoaooot-!>>t-t-ooaoooi.'-t'-oot-J>.GOQOcoGOt^i>-t''503Dooco 

91.9 

CO(M'^t^^OOOt-l^^Or-IODOO^•«^^0•>^»CCOlCO:^OCOO^TH■<^^0»^50l0  051-ll:^aO<:OeCO'^'^t-r-lOCOCOO^Cit-lMt-'5t^lM 

15.7 

0i'^C0^0C0OOt-C0'^'*C0«0»iM001t-i-U000'i<e0Ol:-C0t--Q0lOC0CQiO«0C0«005iO’^O(M(M«DC0t-l^00<r>QD00C0 

I 

»«t-GOT— IOS-HrHl>.'»i<t>-lOlCK50l'*COGOt'-COCO«Oi— IGOlCOJt-rHrHOlffli— UC'^OlC(M0005(NU0TH00C0C0'^'^t-C0CD 

'.#05G010«dO05C0lf5I>^Cc3c6OTt'^rH05C0«c5ajlC00>O0d'>d^G6t'^'^l>;c6rHt4c0O»AOCiTOt'^vC»006t'^ajH^J>^J>^ 

t-  {-  t—  1-  t-  X i ~ 1-  I-  i-  I'  i - QC  lO  I-  t-  ! - t-  1-  i - L-  {-  ! - t-  1-  ! ~ GC  CC  J-  I - {-  i - i - i ~ t- 1-  iO  1-  X;  i - 

77.1 

OOOS(MO(MOeOt-t-05CO«Ot-aO»OiC'^COOOSOO»0<MOO'^COCOiO'^T-iiCr-(COCCOCO«<l'#rHO(MOOOS<M»CiCOOO'^0 

o-^c<io»-^^i-Ho;c5'-^rHa^t';o(^i<CT4o(^io^ooc^o.-Hr-^r-^r-^c^oot-Hl^iT-5Q6o(^io^oc5c:■l-^o■oOr-^coo<^i'-^^ 

r— 1 1— 1 1— 1 1— 1 rH  I— 1 i-H  i-H  1— 1 T— 1 T— IrH  iH  r— 1 1— 1 i— 1 t-H  r— 1 t— 1 t— i rH  i-H  i-H  t— 1 1— 1 i-H  r— 1 r— 1 r- 1 1— 1 rH  r— i rH  i-H  r- i i— 1 t— 1 1— 1 1— 1 

11.0 

r-lOOCiint-OOIMO'^lOSO'MCll.'-CO— l«0O<MCC-H«0C0iMC005C00Cl'^i-li-U0'<*lr-l,-ii0lMC0'^00<MOT-(rHCD<MTHrH»0 
5'^  tHi— 1 rH  r-ii— 1 50  T-lrH  i-HrH 

S 
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Table  of  analyses  of  the  beets  examined  in  the  chemical  laboratory  of  the  United  States  Department  of  Agriculture,  e/c.— Continued. 

[The  amall  fij?uros  following  the  names  of  counties  in  the  table  indicate  the  location  of  the  counties  within  the  State.  For  instance,  cf  indicates  that  the  c.oxinty 
IS  in  the  northeastern  part  of  the  State  ; ^ indicates  that  the  county  is  in  the  southern  part  of  the  State.] 

Minima. 

Sugar  in  Purity 
the  beot.jcoeflicient. 

O O C.  L-I 
— oiocio 

i:; 

61.0 

CO  CO  ^ 

co-^t^ci 

CCGOC30 

! 

1 

^5  : 

CO 

i.— 

|i— l05Ci'<*<rHt-05Ot--C0i»OiCC0i0C0Ol^05i.^C0 
iOQ’-5t^'*<t-^-^cO'<*53iOCOt^;ooiioO'*<^»oxo5 

i 

1 

05  1 

o 1 
1 
1 

Per  cent} 

().l 

7.8 

12.5 

11.7 

12.0 

13.8 

13.2 

17.0 

12.0 

C005l^'«*<r-l050»«0005»-0  05t-,— ii-0-*'SC00  j 
o'  o'  OC  35  o ^ O >-H  O so  ^ ^ O ^ ^ o’  X o'  o'  1'^  j 

05  j 

Weight. 

Ounces. 

43 

10 

14 

42 

rH 

3 ^ ® ^ S :=!  ?5  2 ^ g ^ ?5 

Maxima. 

Purity 

coefficient. 

(51.0 

74.8 

79. 8 
75.5 

79.8 

CO'^t^OS 
cc  oo  cc  SO 

89.1 

00'<*<005t-050050t'0ici0x0  0c0r-ic00 

c605Ot'^Ot'^-HS0OC0C0t'^o'c0'05O^t^i0i^35 

t'.t-Xt-Xt'*l>.i>.XXXi>-t'-XXXl'.l'-XXO 

CO 

X 

Sugar  in 
the  beet. 

Per  cent. 
6.1 
10.5 

12.7 

11.7 

12.7 

S0  05  O 

17.0 

COOOt— Il-^000ii0005ira05'<*<''+<c00c001.'-0 
i-is005Oi0-HO-Hi0C0’-r)<05O^^05C0<— 'cocoso 

t- 

t6 

Weight. 

Ounces. 

43 

13 

19 

42 

CO 

38 

17 

11 

16 

o 

o 

• Averages. 

Purity 

coefficient. 

— HolosiC 

CO 

OSCO^I-H 

o: 

t-COOOOO 

83.4 

t-'<*HCOi-r-lt-050050l-OiC'<*<0500e:000 

oo't'^j>^ot^^3o^iSco>^o'^ot.O'*-''<*Ht^c6o 

i-  O X i-  t-  X t-  X t-  i-  X t-  1-  L-  £-  X O 

78. 1 i 

Sugar  in 
the  beet. 

Per  cent. 
6.1 
9.2 
12.6 
11.7 

05 

o 

'<*<00  050 

CO  CO  CO 
1 T— 1 1 r-i 

14.1 

0'<*<0x0500i0i-005»0  05  0c000-<*<00r-i 
Ol-'^^o'^^0’^05  0^NOCOT-HpsOO'>^Mx' 

11.6 

Weight. 

Ounces. 

4J3 

12 

17 

42 

*-H  r— i 

8 

Number 

of 

samples. 

rH 

o 

! *' 

1 

o 

1 ^ 1 
1 1 

1 1 

County. 

Cleveland  d- 

Garfield  b 

Greer  p 

Woods  b 

Baker  □- 

Benton  -a  

Columbia  ti 

Union  P 

Adams  p 

Beaver  -a 

Bedford  p 

Bucks  p 

Center  □ 

Chester  p, 

Clarion  -□ 

Cumberland  p 

Erie  ti 

Jefferson  -a 

Lancaster  p 

Lehigh  □- 

Luzerne  □- 

Lycoming  b 

Mercer  L 

Montgomery  p 

Schuylkill  □- 

Snyder  □ 

Venango  In  

Warren  ti 

Y ork  p 

Averages,  etc : 

! 

1 

<c 

c3 

-J1 

Oklahoma  Territory 

Averages,  etc 

Oregon  

Averages,  etc 

Pennsylvania 
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80.5 

77.9 

83.0 

77.9 

0«Ct-<MOCOiO-<*H 
d 1-J  d 1-5  'tiJ  S' j 

eot-t-t-t-oot-oo 

67.0 

Ki<Slt-SiC3000CO 

cOi-5si''#eiocsid 

CO  t- 00  CO  lO  CO  t- CO 

1 05 

I O 

C0005  0COi-t-»OCOCOCO'i<C:T-l050T^Ot-SlOO 

cdt'5cdsicddT>i5cddo5'#05't-53dodd'Ti5dco'i-5dsi 

t-COCOCOt-COt-t-t-COt-COCOO-rfHOt-t-COt-Ot- 

9.8 

7.0 

12.5 

7.0 

'.*li-iCOCOO'*i:-05 

^05i-5dsit^05t^ 

9.1 

1-HC50COC01-I'#<0 

jdoddcbdt^dco 

CO 

ud 

! 

t-SlT-ISI01^-OCOOCOT-IOi-U'-COOCOO':t<''*it-t- 
do5odcddodo5p^’addod-«^5  3d-Tj5dPdcdc5'';i5^; 

C5»rtO 

05 

0(MiN05COx005(M 
-^COrHr-lT-l  t-Hi— 1 

lO 

CO 

Sl00OSlC0'«iH05  05OOC0CCt-05OT-lt-'Tj<i-lSIC0SI 

i-H  T-i'T*<co  T-i^  — sico— ^ th  CO  sue  CO  1-H  T-I  t-h  I-H 

5o&  ao 

(M 

CO 

00 

»C50t-S5(MCOiC'itl 

05  d 1-5  05 1>5 1-5  -cjn  (>1 
OOt-t-t-t-OOt-OD 

89.5 

'«^^l-lt-S^C5aoooO 
CO  cd  si  ni5  .si  o6  ti5  d 

Ot-OOCOvOCO£-CO 

05oo05»ecot-co»ecococoT^it-T-io5cot-ot-cooo 

-cjHcdt^sicdidcdcddos'T^dsicdoodt^dcdsidsi 

COt-COt—t'-t^COt— COOOCO-rilt-C—t—COOOtOt— 

11.6 

7.0 

12.5 

12.5 

1— 1— iCOCOKSni^t-OS 
£>5  05  — 5 si  CO  1>5  C5  J>5  - 

1-1  i-Ii-ii-!t-i  t-I 

17.9 

I-H  CO  O CO  CO  1-i  CO  o 
j>5  d 05  co' d ti5  d co' 

CO 

d 

1 

CT5T-Hi-ISlOt-COCOOCOT-IOCOt-COOOCOO'i#<'Tl^J:-t- 

diddcdsioddT-5i-5oo’s'>o6s'i36'^odsidcdcd'<d5,-3 

l-H  T— 1 1— 1 1— H 1— 1 T— 1 1— 1 T— 1 — H 1—1  1—1  I-H  T— 1 

CCICO 

05 

SI 

CO 

COiOOSiCOSlxHCO 
SI  1-1 1-H  SI  CO  SI  rH 

CO 

CO 

81.9 

77.9 
83.0 

81.2 

CO  ® t- S5  T-I  CO  o ^ 
05dr-505'cc>i-5'#si 

CO 

00 

'^t-t-SlC500COO 

cdcdsiTj5siQDdd 

cot-oocoocot-co 

69.3 

i-it-c5iccot-t-i-ocococo^05i-io5^-HOt-ieoo 

-^i-5dsicdddcddo5-Tj5o5^‘o6oG'Ti5dcdcdddsi 

t—  t—  i--  O I:—  CO  t—  £—  t— cot— cot— COi#COt—  i—  CO  t—  lO  t— 

d 

T— 1 

1 

CO  1-H  CO  CO  30 t- 05  1 
^ 05 1-5  si  si  i>5  05 1>5 
rH  T— 1 1— 1 1— 1 1— 1 1—1 

! 

13.9 

1-H  CO  O CO  CO  tH  O O 

jddoscddt^dcd 

8.0 

00-H*<T—ISlOt-OOCOOCOT-iOSlt-COt-00'T*<iiOt-t- 

di-5o5cdsi36o5i-5i-5dsi3C3da6'Hj5t.:sidcd-H'Ti5i--5 

— 1 1— 1 rH  1—1 1—1  I— 1 1—1 1—1  1—1  1—1 

! 

1 

CO^SJ^OlOOSW 

COiOlOSJCOSli-ICO 
Si  1-1  rH  SI  CO  SI  T-I 

ISIO'iilt-05OOC0C0C3005OSl'Ttl^T-i05C0Sl 
i-i  SI  SI CO  SI  — 1 1-i  SI  CO  I-I  T-I  1-1  CO  CO  CO  CO  tH  1-1 1-^  T-l 

COi-Hi— li— ISJ^I— li— 1 

I 

1 

SI 

1 

i-HSIi-It-It-Ii-ISIt-I 

O jlsiOOSIi-H— Ii-HSItHt-Hi-I— 1— ICOi— l^t-Sli-li-HCOi-lT-l 

1! 

Greenville  ti  

Orangeburg  □ 

Saluda  -o 

Brookings  

Clay  i 

Grant  d 

Jerauld  □ 

Miner  p, 

Potter -a 

Union  p 

Yankton  p 

Bedford  □ 

Carter  

Hamilton  p 

McNairy  p 

Obion  U 

Rutherford  □ 

Weakley  P 

Williamson  □ 

Baylor  i 

Blanco  □ 

Erath  6 

Fannin  P 

Fisher  P 

Gonzales  P 

HallP 

Hardeman  i 

Jack  b 

Johnson  6 

Kerr  □ 

Kinney  p 

Limestone  □ 

Llano  □ 

Madison  □- 

Milam  □ 

Ochiltree  P 

Potter  P 

Robertson  □ 

Tom  Green  -□ 

Wharton  p 

Wilbarger  i 

H.  Doc.  267- 
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Minima. 

Purity 

coeflQcient. 

67.5 

36.7 

«0»OOi>-OSQO 

«o  00 CO  ei 

00  t- 50  00  00  00 

68.0 

OOt-OOOt-f-HCOt-OSlOOit-t 

cooisdos'^i^^t-It-Icdwcoco 

50  3C  t-  i - 00  00  i'-  t-  GO  3>.  t- 

63.8 

®3T-IC000P5OQ0t-»at^00 

•^CCt^O55Oif5U51>^e0»O-S 

SOt-t-kOCOt-t-OSOt-l- 

Sugar  in 
the  beet. 

Per  cent. 
7.9 

co’ 

la  00  lo 

10.4 

-<tlt-COT*3QOxOI>.eO>«*3»f5^<M 

50’C0ON»0eie0rH,-.5c<5r-JrH 

rHr— (tHi— (l— (i-H 

6.4 

5O0Ol>-T-l0O0OlM'^l»'<!*300 
50  00  0050»0o6055d50c>00 

Weight. 

Ounces. 

17 

i 

05 

1 

rHi-Hr- 1 r-i  rH  t-H  rH  i—t  ^ 

00 

1-lT-iOlOiOT-l-^iftt-COO 

i—t-Ii-3t-3(Mt-I<Mt-It-iiM 

Maxima. 

Purity 

coefficient. 

78.9 

t- 

oi 

00 

OSiOOt-rHOO 

o GO  00  oi 

05  3^-50  00  00  00 

90.9 

»O(M(MO(MC000Oc0»C'«*3iM 

ccos'csT-^rHost-Icicdoioscj 

000005050500000000000000 

91.3 

CO  O CO  <M  tH  O 05  Th  CO  t- 1- 

50C0t-’ui5Ol55C005'»J3»O0i 
t-OOl— t— t-t-oot— 

Sugar  in 
the  beet. 

Per  cent. 
11.0 

15.0 

eoooioioio'^ 
50  (ji  r-5  IC  UO  I-J 

rH  rH  T— ( T— 1 1-H 

16.3 

e0J>-t-C0C0TiHl:-O(M»050'<#3 

•<i5»oioiri50'<*cdcO'^eC'H3C<i 

1— Ir-^rHT-Hf— It— li— IrHrH  — 

16.3 

occt—wst— ooost-t-^t— 
«^oooo5o6oi>^ooo5 

Weight. 

Ounces. 

33 

Averages. 

Purity 

coefficient. 

73.4 

69.8 

I0l00i>-000 

CO  lO  CO  5o’  ci 

CO  t- 50  00  CO  GO 

85.3 

05000T-HOe500'^0»050(M 

t-l50CO»000'^t'^Oc6oic005 

t-OOCOOOOOOOOOOOOOOOGOt- 

00 

co5oeoiO(MOi>-50  05j>.i-i 

cot^i>^ooT-H»f5o6eico»cei 

50t-J>-50t-t-J»t^53t-t- 

Sugar  in 
the  beet. 

Per  cent. 
9.3 

9.5 

i-(  00  lO  lO  O 'Cf3 

'stJoir-ilCCOr-J 

1-H  1-H  I— ( 1— 1 T— ( r-( 

13.6 

O5t-5Ol>.r-it-I>.iM(MlfflCO0O 

T-5H3coco50cocceieococ6i-5 

T— H rH  t-H  1-H  rH  tH  r— I i— ( t— I t-H  i—H  .-H 

13.3 

THO5t-.(M0OCOO5<M'<tl'.*iCO 

osoodoot'^odos't'^oooos 

Weight. 

Ounces. 

34 

O 

rH 

T— It— lQ05i-Ht-0  50QxSOOO 
CdT-IOlT-HT-lT-Hr-ICOWi-HTHCO 

Number 

of 

samples. 

CO 

os 

CO  tH  ^ rH  1-^ 

M(M«^05C0T-l'i#l00T-IO55Q 

§ 

-T#l^rH»C(MT-IC0e0^r-IC0 

County. 

Williamson  □ 

Cache  b — 

Sanpete  □ 

Sevier  □ 

Utah  □ 

Wasatch  □ 

Weber  b 

Addison  -o 

Bennington  p 

Chittenden  o 

Franklin  ti 

Grand  Isle  Id 

Lamoille  di 

Orange  □- 

Orleans  b 

Rutland  -a 

Washington  □ 

Windham  q, 

Windsor  □- 

Albemarle  □ 

Augusta -□ 

Buckingham  □ 

Charles  City  □- 

Chesterfield  □ 

Dinwiddle  ip 

Fluvanna  □ 

Gloucester  o 

Goochland  □ 

Greenesville  q 

Henrico  □ 

State. 

Texas 

Averages,  etc 

Utah 

Averages,  etc 

Vermont 

Averages,  etc 

Virginia 
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Study  of  the  Data  for  1898. 

ALABAMA. 

Only  four  samples  were  received  from  this  State.  Inasmuch  as  the 
whole  of  the  State  of  Alabama  is  entirety  south  of  the  beet-sugar  belt, 
it  is  evident  that  further  experiment  in  this  region  would  not  be 
advisable.  The  growth  of  sugar  beets,  however,  in  Alabama  for  cat- 
tle food  might  prove  very  profitable.  The  data  show  a fair  average 
size,  and  with  the  naturally  fertile  soil  of  that  State  a large  yield  per 
acre  of  most  excellent  cattle  food  could  be  secured. 

ARKANSAS. 

Six  samples  were  received  from  the  State  of  Arkansas.  The  remarks 
which  have  just  been  made  in  regard  to  the  data  from  Alabama  apply 
with  equal  force  to  those  from  Arkansas. 

CALIFORNIA. 

The  seasonal  and  climatic  effects  upon  sugar  beets  are  well  illus- 
trated by  comparing  the  data  from  California  with  those  from  the  two 
preceding  States.  Although  the  average  size  of  the  samples  from 
California  was  greater  than  those  from  Alabama  and  Arkansas,  the 
content  of  sugar  was  almost  double  and  the  purity  an  average  of  ten 
points  higher.  Further  experimental  data  are  not  needed  to  deter- 
mine the  suitability  of  the  soil  and  climate  of  California  for  produc- 
ing sugar  beets  of  a high  grade.  Further  work  in  that  State  should 
be  directed  toward  delimiting  the  areas  in  the  valleys  best  suited  to 
beet  culture.  The  results  obtained  both  in  practice  and  by  experi- 
ment, having  extended  now  over  a period  of  over  twenty  years,  must 
be  regarded  as  thoroughly  definitive.  Aside  from  the  important 
question  of  water  supply,  it  has  been  demonstrated  beyond  cavil  that 
California  presents  in  every  respect  favorable  conditions  for  growing 
sugar  beets  equal  to  those  of  any  of  the  States  of  the  Union  and  even 
of  any  countries  of  the  world. 

COLORADO. 

Fifty  samples  from  Colorado  show  a fair  average  size  and  a satis- 
factory content  of  sugar.  The  experimental  data  which  have  now 
been  collected  for  several  years  indicate  that  Colorado,  wherever  irri- 
gation can  be  practiced,  presents  a fruitful  field  for  beet  culture. 
The  content  of  sugar  in  the  beets  is  uniformly  high  and  the  purity 
satisfactory. 

CONNECTICUT. 

The  samples  received  from  Connecticut  evidently  do  not  fully  rep- 
resent the  possibilities  of  beet  culture  in  that  State,  and  therefore  no 
certain  judgment  must  be  formed  from  the  limited  number  of  samples, 
viz,  four,  which  have  been  examined. 
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: DELAWARE. 

Only  a single  sample  was  received  from  this  State,  and  this  sample 
did  not  quite  fulfill  the  minimum  requirements  of  sugar  beets  for 
practical  purposes.  Delaware  lies  a little  south  of  the  belt  of  best 
beet  culture,  and  therefore  it  is  hardly  justifiable  to  expect  that  it  will 
I soon  become  a profitable  beet  sugar  producing  locality. 

GEORGIA. 

The  four  samples  received  from  Georgia  were  overgrown  in  size, 
having  an  average  weight  of  47  ounces.  The  sugar  content  was 
. abnormally  low,  even  for  a Southern  State.  The  only  profitable  pur- 
pose for  which  sugar  beets  could  be  grown  in  Georgia  would  be  for 
cattle  food. 

IDAHO. 

Five  samples  from  Idaho  were  somewhat  over  the  average  in  size, 
i They  just  reached  the  minimum  content  of  sugar  of  a profitable  sugar 
beet,  and  the  purity  was  not  quite  up  to  the  average.  Former  experi- 
mental data,  however,  show  that  there  are  many  localities  in  Idaho 
where  excellent  beets  can  be  produced. 

ILLINOIS. 

It  was  stated  in  a preceding  report  (House  Doc.  No.  396)  that  the 
northern  part  of  Illinois  afforded  many  suitable  places  for  beet 
‘ culture.  In  the  38  samples  received  all  parts  of  the  State  were  repre- 
' sented.  The  average  size  of  the  beets  was  fair,  but  both  the  content 
; of  sugar  and  the  purity  were  below  the  results  obtained  last  year.  It 
is  evident  that  the  seasonal  conditions  in  Illinois  during  1898  were 
i unfavorable.  These  data,  in  connection  with  those  formerly  obtained, 

' show  that  a considerable  degree  of  care  must  be  exercised  in  selecting 
locations  in  the  State  of  Illinois  where  profitable  sugar-beet  culture 
can  be  conducted. 

INDIANA. 

The  remarks  which  have  just  been  made  in  regard  to  Illinois  apply 
with  equal  force  to  Indiana,  although  the  soil  in  the  northern  part  of 
Indiana,  as  a rule,  is  more  favorable  to  sugar-beet  culture  than  it  is 
in  Illinois.  Only  the  northern  portion  of  the  State  can  be  regarded 
; as  a favorable  locality  for  successful  sugar-beet  culture.  The  88 
' samples  received  represented  all  parts  of  the  State.  The  average  size 
of  the  beets  was  fair,  but  both  the  content  of  sugar  and  the  purity  were 
abnormally  low.  The  seasonal  conditions  in  this  State,  as  in  Illinois, 
were  unfavorable.  Only  in  one  county,  viz,  Starke,  did  the  beets 
show  a large  content  of  sugar  coupled  with  a high  purity. 
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INDIAN  TERRITORY.  | 

This  Territory,  lying  far  south  of  the  sugar-beet  belt,  can  not  be  I 
expected  to  be  a serious  competitor  in  the  beet-sugar  industry  of  the  j 

United  States.  The  one  sample  from  this  Territory  was  somewhat  | 

overgrown,  and  its  content  of  sugar  and  purity  were  low.  It  is  evident,  | 
however,  that  beets  of  this  character  would  prove  a valuable  cattle  \ 
food. 

lOV^A. 

One  hundred  and  forty-seven  samples  were  received  from  Iowa, 
having  a fine  average  weight  of  25  ounces.  The  average  content  of 
sugar,  however,  did  not  quite  reach  the  minimum  of  profitable  manu- 
facture, which  may  be  assumed  to  be  12  per  cent.  The  purity  also 
was  nearly  four  points  below  the  minimum  for  profitable  work,  viz,  80. 
The  seasonal  conditions  in  Iowa,  as  in  the  case  of  Indiana  and  Illinois^ 
were  unfavorable. 

KANSAS. 

Sixteen  samples  were  received  from  the  State  of  Kansas,  having  an 
average  weight  of  22  ounces,  but  with  a content  of  sugar  and  purity 
below  the  minimum  for  profitable  manufacture.  It  is  evident  from 
these  data  and  those  of  previous  years  that  Kansas  is  not  to  be  con- 
sidered seriously  in  the  development  of  the  beet-sugar  industry  in  the 
United  States. 

KENTUCKY. 

The  data  of  the  present  year  and  those  obtained  in  previous  years 
show  beyond  question  that  Kentucky  does  not  lie  within  the  area  of 
sugar-beet  culture.  A further  discussion  of  the  possibilities  in  that 
region  is  therefore  useless. 

MARYLAND. 

Thirty-one  samples  received  from  the  State  of  Maryland  show  a fair 
average  size.  The  greater  part  of  Maryland  also  lies  south  of  the  area 
of  successful  sugar-beet  culture,  nevertheless  the  data  show  a reasona- 
bly high  percentage  of  sugar  and  purity  for  the  locality.  Maryland, 
however,  will  probably  never  become  an  important  factor  in  the  pro- 
duction of  beet  sugar. 

MASSACHUSETTS. 

Four  samples  were  received  from  the  State  of  Massachusetts.  The 
average  size  of  the  samples  was  somewhat  large,  owing  to  the  excep- 
tional size  of  the  sample  received  from  Suffolk  County.  The  percent- 
age of  sugar  just  reached  the  minimum  requirement,  while  the  purity 
fell  below  the  standard.  Massachusetts  has  a climate  which  in  many 
respects  is  suited  to  the  growth  of  beets,  but  the  contour  and  char- 
acter of  the  soil  as  a rule  are  not  well  adapted  to  beet  culture. 
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MICHIGAN. 

Thirty-four  samples  were  received  from  the  State  of  Michigan, 
showing  a fine  average  weight,  a satisfactory  content  of  sugar,  and  a 
high  purity.  The  results  of  the  experimental  work  in  Michigan  last 
year  were  of  such  an  encouraging  nature  as  to  justify  the  establish- 
ment of  a beet-sugar  factory  at  Bay  City.  Other  factories  are  now 
building,  and  Michigan  gives  promise  of  becoming  a strong  rival  to 
California  in  beet-sugar  production.  Evidently  all  parts  of  the  State 
are  capable  of  producing  high-grade  beets,  and  the  climatic  and  soil 
conditions  are  extremely  favorable.  The  data  of  this  and  previous 
years  show  beyond  question  that  Michigan  is  one  of  the  best  States  of 
the  Union  for  sugar-beet  culture. 

MINNESOTA. 

The  data  from  Minnesota  continue  to  show  favorable  indications, 
but  are  not  so  promising  as  those  from  Michigan.  There  is  no  doubt, 
however,  of  the  possibilities  of  growing  high-grade  beets  in  the  State 
of  Minnesota.  The  remarks  made  in  the  previous  report  in  regard  to 
the  severity  of  the  winters  and  their  early  accession  should  not  be  for- 
gotten by  intending  investors. 

MISSISSIPPI. 

Only  2 samples  were  received  from  this  State,  and  the  data  obtained 
show  that  Mississippi  can  not  be  regarded  in  any  sense  as  a sugar- 
beet-producing  State. 

MISSOURI. 

Forty-three  samples  were  received  from  this  State.  The  data  fully 
corroborate  those  of  last  year  in  showing  that  Missouri  is  not  favor- 
ably situated  for  beet  culture.  Perhaps  there  is  no  State  south  of  the 
area  of  beet  culture  that  has  been  so  thoroughly  investigated  as  Mis- 
souri. It  is  evident  that  farmers  and  capitalists  must  for  the  pres- 
ent abandon  the  idea  of  seeing  Missouri  become  a beet-sugar-pro- 
ducing State. 

MONTANA. 

Seven  samples  from  Montana  show  an  average  weight  of  21  ounces. 
The  sugar  content  of  the  beet,  however,  and  the  purity  are  below 
the  minimum  of  profitable  manufacture  and  below  what  would  be 
expected  from  a State  situated  as  Montana  is. 

NEBRASKA. 

Ten  samples  from  this  State  show  a fine  average  weight  of  25 
ounces.  The  sugar  content  of  the  samples  is  also  above  the  mini- 
mum for  profitable  manufacture.  The  purity,  however,  is  a little 
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over  3 points  too  low.  Experimental  and  practical  worK  nave  so 
definitely  determined  the  possibilities  of  Nebraska  for  sugar  produc- 
tion, that  it  is  not  necessary  to  continue  the  discussion  here. 

NEVADA. 

The  data  obtained  from  Nevada  fully  corroborate  those  of  last  year. 
Forty-two  samples  show  the  splendid  record  of  a content  of  sugar  of 
18.0  per  cent,  with  a purity  of  85.9.  The  average  size  of  the  beets, 
however,  is  from  6 to  8 ounces  below  what  it  should  be.  It  is  evident 
that  the  possibilities  of  beet  culture  in  Nevada  are  very  gi’eat. 

NEW  HAMPSHIRE. 

The  2 samples  from  New  Hampshire  were  somewhat  overgrown, 
but  still  had  a fine  content  of  sugar  and  a high  purity.  The  physical 
contour  of  the  State  of  New  Hampshire  forbids  the  hope  that  it  will 
ever  become  a beet-sugar-producing  State  of  any  importance.  It 
must  nevertheless  be  acknowledged  from  the  data  which  have  been 
collected  for  several  years  that  very  high  grade  beets  can  be  grown 
in  that  State. 

NEW  JERSEY. 

The  33  samples  from  this  State  had  a fair  average  size.  The  con- 
tent of  sugar  was  about  1 per  cent  below  the  minimum  compatible 
with  profitable  manufacture,  and  the  purity  also  fell  below  the  stand- 
ard. New  Jersey  seems  to  be  situated  just  on  the  line  dividing  profit- 
able from  unprofitable  beet  culture. 

NEW  MEXICO. 

Seven  samples  from  New  Mexico  had  a satisfactory  average  weight. 
The  sugar  content  also  was  above  the  minimum  requirement,  while 
the  purity  was  slightly  below.  The  sugar-beet  areas  of  New  Mexico 
need  to  be  more  carefully  studied  before  definite  ideas  of  them  can 
be  secured. 

NEW  YORK. 

Three  hundred  and  twenty-eight  samples  were  received  from  the 
State  of  New  York.  The  average  size  of  the  beets  was  satisfactory, 
while  the  content  of  sugar  in  the  beet  and  the  purity  are  both  above 
the  minimum  requirements.  The  data  as  a whole  are  not  nearly  so 
satisfactory  as  last  year.  The  season  of  1898  must  be  regarded  as 
perhaps  the  most  unfavorable  possible  for  beet  culture  in  the  State, 
and  therefore  the  data  represent  the  poorest  which  would  probably  be 
obtained  in  many  years.  In  spite  of  this  the  beets  showed  qualities 
which  would  render  them  i^rofitable  for  manufacture. 
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NORTH  CAROLINA. 

The  14  samples  from  the  State  of  North  Carolina  had  a fair  average 
weight,  but,  as  was  to  be  expected,  the  content  of  sugar  and  the  purity 
were  both  extremely  low.  North  Carolina  must  be  considered  as 
entirely  without  the  area  of  successful  beet  culture. 

OHIO. 

Ohio  furnished  the  largest  number  of  samples  of  any  State,  viz,  409. 
The  average  weight  of  the  beets  was  somewhat  high,  viz,  24  ounces. 
The  content  of  sugar  was  1 j)er  cent  below  the  minimum  requirement 
and  the  purity  nearly  three  points  below.  It  is  evident  that  the  parts 
of  Ohio  where  successful  beet  culture  can  be  practiced  must  be 
selected  with  a great  deal  of  care  and  they  will  be  found  chiefly  in 
the  northern  portions  of  the  State. 

OKLAHOMA. 

Six  samples  from  Oklahoma  Territory  showed  a high  average  weight, 
viz,  24  ounces.  Both  the  content  of  sugar  and  the  purity  were  below 
the  minimum  requirements.  Oklahoma  is  evidently  south  of  the  beet 
area. 

OREGON. 

Six  samples  were  received  from  the  State  of  Oregon.  The  average 
size  of  the  beets  was  20  ounces.  The  content  of  sugar  was  exception- 
ally high  for  the  year  1898,  viz,  14.1  per  cent,  and  the  purity  also  was 
high,  viz,  83.4.  These  data,  in  connection  with  those  of  former  years, 
show  that  Oregon  is  one  of  the  most  promising  localities  in  the  country 
for  successful  beet  culture. 

PENNSYLVANIA. 

Eighty-one  samples  were  received  from  Pennsylvania.  The  average 
weight  of  the  samples  was  21  ounces.  The  sugar  content  fell  just 
below  the  minimum  requirement  and  the  purity  nearly  two  points 
below.  The  data  which  have  been  collected  for  several  years  show 
that  while  there  are  many  localities  in  Pennsylvania  where  beets  can 
be  profitably  grown,  as  a whole  the  State  is  less  favorably  situated 
for  beet  culture  than  New  York. 

SOUTH  CAROLINA. 

Only  four  samples  were  received  from  South  Carolina.  The  average 
size  was  small,  the  sugar  content  nearly  two  points  below  the  mini- 
mum, but,  strange  to  say,  the  purity  was  exceptionally  high,  in  fact, 
the  highest  which  any  series  of  samples  from  a Southern  State  has  ever 
reached.  While  the  four  sami3les  from  South  Carolina  show,  upon 
the  whole,  more  favorable  results  than  those  which  have  ever  been 
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obtained  from  any  other  State  in  the  South,  the  reader  should  not  be 
misled  into  the  belief  that  South  Carolina  can  become  a State  in  which 
beets  can  be  profitably  grown  for  sugar  manufacture. 

SOUTH  DAKOTA. 

Twenty-four  samples  were  received  from  South  Dakota  having  an 
average  weight  of  16  ounces.  The  content  of  sugar  in  the  beets  was 
high,  but  the  purity  fell  a point  and  a half  below  the  minimum 
requirement.  South  Dakota  is  doubtless  an  excellent  State  for  grow- 
ing beets  of  high  sugar  content  and  purity.  The  early  and  severe 
winters,  however,  render  the  problem  of  manufacture  somewhat 
difficult. 

TENNESSEE. 

Ten  samples  received  from  the  State  of  Tennessee  show  an  average 
weight  of  17  ounces.  Both  the  content  of  sugar  and  the  purity  were 
low.  Tennessee  is  not  destined  to  become  a sugar-producing  State. 

TEXAS. 

A large  number  of  samples  was  received  from  the  State  of  Texas, 
viz,  49.  The  average  size  of  the  samples  was  large,  viz,  25  ounces. 
The  sugar  content  and  purity  were  low.  Texas  is  a great  cattle-rais- 
ing State,  and  the  data  of  this  and  former  years  show  that  sugar  beets 
can  probably  be  grown  with  great  profit  for  cattle  food. 

UTAH. 

Fourteen  samples  from  Utah  show  an  average  weight  of  16  ounces. 
Both  the  content  of  sugar  and  the  purity  were  high.  Both  the  exper- 
imental data  and  the  practical  work  which  has  been  conducted  in 
Utah  show  that  the  possibilities  of  beet-sugar  production  in  that 
State  are  very  great. 

VERMONT. 

Sixty-eight  samples  were  received  from  the  State  of  Vermont. 
These  samples  had  a fine  average  size,  viz,  22  ounces.  Both  the  con- 
tent of  sugar  and  the  purity  were  high  for  the  season.  The  physical 
contour  of  Vermont,  like  that  of  New  Hampshire,  precludes  the  pos- 
sibility of  its  ever  becoming  a great  sugar-producing  State.  The 
data  of  this  and  former  years,  however,  indicate  plainly  that  sugar 
beets  of  fine  quality  can  be  grown  in  that  locality. 

VIRGINIA. 

Forty-three  samples  were  received  from  the  State  of  Virginia. 
These  samples  had  a fair  average  size,  viz,  20  ounces.  Both  the  con- 
tent of  sugar  and  the  purity  were  very  low.  Virginia  is  not  a sugar- 
beet-producing  State. 
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WASHINGTON. 

Five  samples  were  received  from  the  State  of  Washington.  These 
samples  were  of  large  size,  and  yet  both  the  content  of  sugar  and  the 
purity  were  high.  The  State  of  Washington  lies  mostly  to  the  north 
of  the  belt  bounded  by  the  isotherms  of  69°  and  71°,  representing  the 
I mean  average  temperatures  for  the  months  of  June,  July,  and 
August.  Previous  attention  has  been  called  (House  Document  No. 
i 396)  to  the  fact  that  the  areas  of  beet  culture  extend  indefinitely 
I ; northward  of  the  indicated  belt,  being  limited  only  by  the  climatic 
i i factors  which  produce  a proper  maturity  of  the  beet.  It  is  evident 
1 1 from  the  data  secured  in  this  and  former  years  and  from  the  inves- 
I ' tigations  made  by  the  agricultural  experiment  station  of  Washington 
t . that  it  is  a State  in  many  respects  admirably  suited  to  beet  culture. 

; WEST  VIRGINIA. 

Four  samples  were  received  from  the  State  of  West  Virginia.  They 
were  somewhat  overgrown,  having  an  average  size  of  28  ounces. 
Both  the  content  of  sugar  and  the  purity  were  low.  West  Virginia 
I is  also  a mountainous  State,  and  while  its  soil  and  climatic  conditions 
1 are  more  favorable  to  beet  culture  than  those  of  Virginia,  it  is  not 
' probable  that  it  will  ever  become  a beet-sugar-producing  State. 

WISCONSIN. 

i Sixteen  samples  were  received  from  the  State  of  Wisconsin.  The 
I average  size  was  rather  high,  viz,  24  ounces.  The  content  of  sugar 
ji  was  fair,  viz,  13  per  cent,  but  the  purity  was  low,  falling  almost  1 
i point  below  the  minimum  requirement.  These  and  former  data  show 
I that  Wisconsin  is  a State  capable  of  producing  high-grade  beets. 

WYOMING. 

Ten  samples  were  received  from  the  State  of  Wyoming.  They  had 
an  average  size  of  19  ounces.  The  sugar  content  was  high,  viz,  13.9 
per  cent.  The  purity,  on  the  contrary,  was  quite  low  for  beets  of 
such  a grade.  Wyoming  has  doubtless  both  a soil  and  climate  well 
I suited  to  the  production  of  high-grade  beets,  but  it  is  not  so  favorably 
i situated  as  some  of  the  other  States. 
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